Fax: 303 389 4125
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VIA E-MAIL AND OVERNIGHT DELIVERY

Mr. Dane L. Finerfrock
Director s
Division of Radiation Control /
Department of Environmental Quality
168 North 1950 West

P.O Box 144850

Salt Lake City, UT 84114-4850

05

y .,

Re: Cell 4A Lining System Design Report, Response to DRC Request for Additional
Information — Round 1 Interrogatory, Cell 4A Design.

Dear Mr. Finerfrock:

We are responding to your May 17, 2006 letter, requesting additional information
following on the Cell 4A Lining System Design.

For ease of review, the Division of Radiation Control’s (“DRC’s”) questions are repeated
below in italics with International Uranium (USA) Corporation’s (“IUSA’s”) responses
following each question. In order to avoid confusion in the review of this response, the
attachments are designated in sequence with the attachments to the previous response.

1. Radiation Survey Report and Demonstration — needs to be submitted to demonstrate
and justify that the uranium concentrations found in soils below the existing subgrade
under Cell 44 are acceptable. Although the engineering design for re-lining may
continue forward, please be advised that the Construction Permit will not be issued
until this matter is fully resolved.

IUSA is finalizing the revisions to the Final Cleanup Monitoring Plan and will submit the
Plan under separate cover.

2. Revised Construction Quality Assurance/Quality Control (CQA/QC) Plan — the

proposed CQA/QC Plan needs to be revised to clarify responsibilities and criteria for
acceptance of work and procedures, required actions, and timelines to remediate
material specification or construction errors when identifying and responding to non-
conformances.
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Please revise the CQAP so it includes:

Sufficient detail to indicate who is responsible (between the Construction Manager,
CQA Officer, and others) for, or when acceptance of the liner system construction
work identified will occur.

Section 9.4.6 of the CQA Plan states the following:

“The Geosynthetic Installer and the Manufacturer(s) will retain all
responsibility for the geosynthetic materials in the liner system until
acceptance by the Construction Manager.

The geosynthetic liner system will be accepted by the Construction
Manager when:

The installation is finished;
Verification of the adequacy of all seams and repairs, including
associated testing, is complete;

e All documentation of installation is completed including the CQA Site
Manager’s acceptance report and appropriate warranties; and

e CQA report, including ‘as-built’ drawing(s), sealed by a registered
professional engineer has been received by the Construction
Manager.”

Section 2.2 of the CQA Plan states the following:

“The Construction Manger is selected/appointed by the Owner.”

Section 02770, Part 3.06 of the Technical Specifications states the following:

A. “The Geosynthetic Installer shall retain all ownership and
responsibility for the geomembrane until accepted by the Owner.
B. The geomembrane will not be accepted by the Owner before:

1.
2.
3.

4.

The installation is complete;

All documentation is submitted;

Verification of all field seams and repairs, including associated
testing, is complete; and

All warranties are submitted.”

We believe that this information is sufficient to define liner system acceptance.

So it clearly identifies responsibility assignments or procedures for when there is
non-conformance, how they are addressed and corrected, and the timely
implementation and documentation of the corrective measure.
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Section 3.4 of the CQA Plan discusses the responsibilities of the CQA Site Manager,
including notification of the Construction Manager of “...deviations from the CQA Plan,
Drawings, and Technical Specifications...” Section 4.1.3 of the CQA Plan discusses
problem or work deficiency meetings, including implementation and documentation
issues. Specific sections of the CQA Plan identify non-conformance reporting (e.g.
Section 9.2.3, third paragraph; Section 9.4.2.1, fourth paragraph; Section 10.2, fifth
paragraph; etc.). The Technical Specifications identify procedures for non-conformance
(e.g. Section 02772, Part 2.02.C. through E.; etc.).

We believe that the CQA Plan and the Technical Specifications sufficiently define the
roles, responsibilities, corrective measures, and documentation of non-conformance.

So it clearly states that the engineer of record (licensed in the State of Utah) is an
independent party who will certify the CQA report by both direct field observations
and document review.

Section 2.8 of the CQA Plan states the following:

“The CQA Consultant is a party, independent from the Contractor,
Manufacturer, and Geosynthetic Installer, who is responsible for ...

The CQA report will be signed and sealed by the CQA Officer who will
be a Professional Engineer registered in the State of Utah.”

Sections 3.2 and 3.3 of the CQA Plan further defines the responsibilities of the CQA
Officer.

We believe that this information is sufficient to define the engineer of record roles and
responsibilities.

3. Iailings Wastewater Characterization Data — including additional characterization
information on the current and anticipated tailings cell wastewater quality.

Analytical results for the tailings cell solution were previously sent to the DRC on
September 4, 2003 in support of the preparation of the Ground Water Discharge Permit
for the White Mesa Mill. Copies of the data are included as Attachment H.

4. Additional GCL Test Data —for the bentonite layer found in the Geo Composite Liner
(GCL) that demonstrates the thin bentonite layer is able to resist damage and
degradation under long-term contact with the tailings cell wastewater.

The performance of the bentonite clay component of the GCL is derived from the ability
of the bentonite to hydrate (absorb water). Bentonite clays have been shown to absorb
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water from adjacent soils with moisture contents as low as 1% (Koerner 1999). This
absorption occurs over a short period of time (5 to 15 days) and allows the bentonite
component of the GCL to hydrate (Koerner 1999). The hydraulic conductivity of
hydrated bentonite clay to acidic liquids is much lower (better) than unhydrated GCLs
(Ruhl 1997). Based on the proposed installation of the GCL overlying the soil subgrade,
the GCL is anticipated to hydrate long before the cell liner system begins operation,
thereby allowing the GCL to perform as a hydraulic barrier to the acidic liquids contained
within the Cell 4A.

Based on the Action Leakage Rate calculation package, the quantity of liquids passing
through the primary geomembrane into the leak detection system will result in a very
small head (0.17 mm) on the secondary geomembrane. Conservatively assuming that the
secondary geomembrane is non-existant and the liquid can not drain laterally, the small
head would act to drive the liquid vertically down into the GCL.

Hydraulic conductivity of pre-hydrated bentonite is conservatively accepted as 1 x 10~
cm/sec. After 2.5 pore volumes of hydrochloric (HCl) acid with a pH of 1.0 are
permeated through sodium bentonite, the resulting hydraulic conductivity is 3 x 107™°
cm/sec (Ruhl, 1997). According to Ruhl, et. al. (Ruhl, 1997), approximately 15 pore
volumes of acidic permeant is required to exhaust the buffering capacity of the bentonite,
at which time the hydraulic conductivity will begin to slowly increase. Based on the very
small head developed overlying the secondary geomembrane and the GCL, the time to
get one pore volume of liquid through the bentonite portion of the GCL is well over 100
years. Therefore, the 15 pore volumes of permeant are not likely to flow through the
GCL during the life of the facility.

According to Ruhl, et. al., approximately 30 pore volumes of calcium rich liquid would
be required to saturate the exchange sites of the bentonite. Based on the above, this level
of cation exchange is not likely.

According to Podgomery, et. al. (Podgornery, 2006), long-term exposure of GCLs to
freeze thaw cycles resulted in no appreciable increases in the hydraulic conductivity.

5. Detailed FML Installation and Cell Operation Procedures — that will minimize stress
on the Flexible Membrane Liner (FML) during both installation and tailings cell
operation.

Although the applicant provided some calculations in the design report, they are
incomplete and should include stresses from installation, operations (including
tailings placement), interface stability, and varying environmental conditions.
However, procedures to be used during liner installation and tailings placement were
discussed in IUC’s May 8, 2006 response to URS Completeness Review that
addressed concerns over stress from installation and operations as well as from
varying environmental conditions. If IUC follows the procedures as discussed in the
May 8, 2006 response, limited or no added stress on the liner system during
installation and operations that could compromise it’s integrity should result. The
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information provided also addressed concerns over varying environmental
conditions.

This question does not appear to need any additional response. Information on
installation stresses was provided in the May 8, 2006 Response to URS Completeness
Review, and [USA committed to include the cell startup procedure details in the Cell 4A
Operations and Maintenance Procedures and Plan, and Best Available Technology
Monitoring Plan.

6. Settlement Evaluation — to evaluate anticipated settlement of the liner at the cell
bottom and sideslopes under static conditions of the final cover system.

Cell 4A was constructed by removal of natural overburden soils and approximately 10 to
20 feet of undisturbed Dakota Sandstone upstream of the compacted fill creating the
dikes. The majority of the Cell 4A tailings and cap material will be supported by the
Dakota Sandstone formation, except for the small vertical component on the dike slopes.
Published values (Atwell and Farmer, 1976) for unconfined compressive strengths of
weekly cemented to competent sedimentary rocks indicates compressive strengths in the
range of 20 to 80 MPa (1 MPa = 145 psi), or 2,900 to 11,600 psi. Assuming a tailings
thickness of 40 feet and a cover thickness of 8 feet at an average density of 125 pounds
per cubic foot (pcf), yields a loading on the rock foundation of approximately 42 psi.
This is well below the expected minimum allowable bearing pressure of 2,900 psi of the
rock foundation.

The anticipated loading from the Cell 4A tailings and final cover will be relatively
uniform across the base of the cell. Based on the relative uniformity of the loading and
the nature of the underlying rock, settlement is anticipated to be uniform and minimal.

As stated in the original Cell 4A design documents, Section 3.4 (Attachment G to [USA
response to URS Completeness Review Response) foundation settlement of the soils
underlying the 40-foot high dike was anticipated to be in the range of 1 to 2 inches, with
approximately 90 percent occurring during construction. In order to monitor the dike
settlement, survey monuments were installed along the dike crest after construction. The
monuments are surveyed on an annual basis by a Utah Registered Surveyor and reported
as a part of the Annual Technical Evaluation of the White Mesa Mill Tailings
Management System, conducted by a Utah Registered Professional Engineer. After
original construction in 1989, the monuments indicated only slight vertical movement.

As discussed previously, the dikes are constructed overlying natural overburden soils,
while the base of Cell 4A is constructed overlying a relatively thin layer of compacted
clay and the underlying sandstone formation. The dike has been in place for more than
16 years and has experienced very minor settlement. The base liner system of Cell 4A is
anticipated to settle less than the dikes due to the nature of the underlying soils/rock,
which will experience very similar loading conditions.

With respect to the current condition of the dikes, after original construction of the Cell
4A dikes, the outside slopes were left with approximately 1 to 3 feet of additional loose
fill material (loose material outside of the compaction zone) to provide protection for the
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compacted fill and a medium for growth of protective vegetation. Since construction, the
condition of the dike slopes has been monitored during the routine daily inspection of the
tailings area by White Mesa Mill personnel and evaluated during the Annual Technical
Evaluation. Recommendations are made, if necessary, for maintenance items as needed.
Vegetation has been allowed to grow on the outside slopes to help stabilize the soils.
High vegetation or densities of vegetation that could hinder the routine inspection of the
dike slopes is removed. The top of the dikes are maintained to prevent retention or
ponding of water and any erosion of the dike slopes is immediately repaired. Burrowing
animals, such as prairie dogs, are discouraged from residing in the area of the cell dikes.
The Annual Technical Evaluation has not raised any issues that would suggest that the
structural integrity of the dikes has been compromised.

7. Dike Stability — including evaluation of the stability of 2H: 1V sideslope, found on the
western margin of Cell 44, under the critical condition of partial or total liner system
failure.

IUSA contacted the original consulting engineers retained by Umetco Minerals for the
Cell 4A design, Western Engineers, Inc. They were unable to offer assistance in
evaluation of the 2H:1V slope, therefore IUSA has contracted with MFG, Inc. to provide
the slope stability analysis. They are currently working on the analysis, based on the as-
built soils and construction information, and the results will be forwarded to DRC by
June 2, 2006.

8. Basis for Assumed Ground Acceleration — including submittal of the basis for the
0.10 g seismic loading used in the current dike stability analysis for the 3H:1V
sideslopes.

The original Cell 4A Design documents provided a Seismic Risk Analysis for the dike
design of Cell 4A. A copy of the Seismic Risk Analysis is included as Attachment 1.
Section 1.3.4, “Potential Earthquake Hazards to Project” details the justification for the
0.10 g seismic loading.

9. GCL Panel Overlap Demonstration — including additional demonstration to show
that the proposed 1-foot GCL panel overlap is sufficient.

Current industry standard of practice is to install adjacent geosynthetic clay liner (GCL)
panels on side slopes with a minimum 6-inch overlap. When the liner system is to
remain exposed, the industry is moving towards a 12-inch overlap, as recommended by
Thiel, et. al., 2005. In addition, for the following reasons, the amount of GCL separation
is not expected to be greater than 12 inches:

¢ The GCL to be used in the Cell 4A project will have a woven geotextile
component that will minimize the potential for tension developed necking in
the GCL.

° uC




Letter to Dane L. Fin k ‘
May 26, 2006
Page 7

¢ A white surfaced geomembrane will be installed to limit temperature changes
within the exposed liner system components.

e Two geomembrane layers and one geonet layer installed overlying the GCL
will provide some temperature insulation for the underlying GCL.

e The side slopes are not considered steep (greater than 2H:1V) and will
therefore have less tension developed necking in the GCL.

10. LCS and LDS Flow Rates — including anticipated and maximum flow rates in both the
leachate collection system (LCS) and leak detection system (LDS) proposed for the
new Cell 44 design.

The evaluation of the Action Leakage Rate Through the Leak Detection System was
submitted to DRC on May 24, 2006.

11. LDS Action Leakage Rate — including a determination of the maximum design daily
Sflow rate allowable in the LDS, under rapid reporting conditions, where the LDS
Sluid head is equal to or less than 1-foot.

The evaluation of the Action Leakage Rate Through the Leak Detection System was
submitted to DRC on May 24, 2006.

12. Drawing Clarifications

The slimes drain system is installed in a manner that provides drainage of the low point
of the cell and is design to aid in dewatering of the slimes fraction of the tailings solids.
The tailings will be placed into the Cell along the north, northwest and northeast sides of
the Cell. The sand fraction will settle out first near the point of discharge and the finer
grained material will eventually settle in the pool area of the Cell. The sand fraction of
the tailings solids will drain faster than the slimes fraction, therefore extending the drain
in to those areas will provide little or no additional benefit. The slimes drain layout
proposed for Cell 4A is approximately three (3) times larger than the systems installed in
the other cells.

The slimes drain and LDS piping can be cleaned from the sump riser piping. Typical
clean out equipment can extend up to 1,000 feet into a pipe. LDS pipe cleanouts will be
added to the ends of the laterals and header pipe. Solution in the LDS piping will most
likely be low pH with high dissolved solids. Flushing the pipe with fresh water would
most likely neutralize the solution and cause dissolved solids to precipitate out and plug
the piping system.

Sections F and G on Sheet 6 will have the aggregate hatch pattern removed from beneath
the pipe.
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A brochure for the strip drain, along with pictures of the end connector, is provided as
Attachment J.

Construction level drawings will be prepared that include horizontal and vertical control
points.

If you need any additional clarification on any of the above responses please feel free to
contact me at (303) 389-4160.

Very truly yours,

P S —

Harold R. Roberts
Vice President — Corporate Development

cc: Ron F. Hochstein, [USA
Gregory T. Corcoran, GeoSyntec Consultants

Attachments
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-, £ ENERGY LA TORIES, INC. » 2393 Salt Creek Highway (8260 @7)
% 7ol Free 88823715 - 3072350515 - Fax 307.234.1639 + casper

LABORATORY ANALYTICAL REPORT

Client:  International Uranium (USA) Corp Report Date: 04/28/03
Project: Cell Sampling Collection Date: 03/17/03
Lab ID: C03030680-001 Date Received: 03/24/03
Client Sample ID:  Cell #1 (a) Matrix: Aqueous

MCL/
Analyses Resunlt  Units Qual RL QCL Method Analysis Date / By
MAJOR IONS
Calcium 343 mgiL D 4.4 E200.7 04/14/03 09:56 / ts
Carbonate as CO3 ND mg/t. 1.0 A2320B 03/27/03 11:23 / stb
Chloride 7690 mg/L 1.0 A4500-CI B 03/27/03 14:52 / ji
Fluoride 1780 mg/L 0.1 A4500-F C 03/31/03 14:03 / slb
Magnesium 6800 mg/L D 57 E200.7 04/14/03 09:56 / 15
Nitrogen, Ammonia as N 3510 mgil D 200 A4500-NH3 G 03/31/03 10:29 / rwk
Nitrogen, Nitrate+Nitrite as N 470 mglL D 0.8 E353.2 03/25/03 15:18 / rwk
Phosphorus . 353 mg/L 0.10 E200.7 04/14/03 09:53 / ts
Potassium 828 mg/L D 46 E200.7 04/14/03 09:56 / ts
Sodium 9950 mg/l D 6.9 E200.7 04/14/03 09:56 / ts
Sulfate 72800 mg/L ‘ D 6.1 E200.7 04/14/03 09:56 / ts
PHYSICAL PROPERTIES
pH 1.80 s, 0.010 A2320B 03/27/03 11:23 / sib
Solids, Total Digsolved TDS @ 180 C 116000 mg/L H 10 A2540 C 03/26/03 12:37 / sp

METALS - TOTAL

Aluminum 2460 molL D 0.13 £200.7 04/14/03 09:56 / ts
Arsenic 146 mg/L D 0.02 E200.8 04/11/03 13:35 / smd
Barium 0.036 mg/L D 0.008 £200.8 04/11/03 13:35 / smd
Beryllium 0498 mg/L D 0.003 E200.8 04/11/03 13:35 / smd
Boron 804 mg/L 0.10 E£200.7 04/14/03 09:29 / ts
Cadmium 441 mgiL D 0.008 E200.8 04/11/03 13:35 / smd
Chromium 707 mgll D 0.02 E200.8 04/11/03 13:35 / smd
Copper 227  mgiL D 0.006 E200.8 04/11/03 13:35 / smd
Iron 3220 mgl/l D 0.48 E200.7 04/14/03 09:56 / ts
Lead 317  mg/lL D 0.003 E200.8 04/11/03 13:35 / smd
Manganese 179 mg/L D 0.004 E200.8 04/11/03 13:35/ smd
Molybdenum 56.6 mg/L D 0.005 E200.8 04/11/03 13:35/ smd
Nickel 427 mghi D 0.005 E200.8 04/11/03 13:35/ smd
Selenium i 224 mglL D 0.06 E200.8 04/11/03 13:35 / smd
Titanium 332 mglL D 0.01 £E200.8 04/11/03 13:35 / smd
Uranium 154 mg/L D 0.004 E200.8 04/11/03 13:35/ smd
Vanadium 393 mglL D 0.006 E200.8 04/11/03 13:35 / smd
Zirconium 385 mgL 0.001 E200.8 04/11/03 13:35 / smd
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:  QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix interference. H - Analysis performed past recommended holding time.

TRACKING NO. PAGE NO.
030680R0001



? ENERGY LA TORIES, INC. - 2393 Sat Creek Highway (82601) - w3258 + Casper, WY 82602

E/\ER G)/ Toll Free 8882320515 » 307.235.0515 + Fax 307.234,1639 - casper@energylab.com « www.energylab.com

LABORATORIES
LABORATORY ANALYTICAL REPORT
Client:  International Uranium (USA) Corp Report Date: 04/25/03
Project: Cell Sampling Collection Date; 03/17/03
Lab ID: C03030680-001 Date Received: 03/24/03
Client Sample ID: Cell #1 (a) Matrix: Aqueous
o MCL/
Analyses Result  Units Qual RL QCL Methed Analysis Date / By
RADIONUCLIDES - TOTAL
Gross Alpha 185000 pCiL 1.0 E900.0 03/31/03 12:00 / rs
Gross Alpha precision () 1540 pCilL E900.0 03/31/03 1200/ rs
Gross Beta 114000 pCilL 2.0 E900.0 03/31/03 12:00/ rs
Gross Beta precision () 898  pCiflL E900.0 03/31/03 12:00 / rs
Lead 210 4700 pCilL 27 NERHL-65-4 12/30/99 18:00 / ph
Lead 210 precision () 43 pCi/l. NERHL-654 12/30/98 18:00 / ph
Radium 226 1680 pCilL 0.2 E903.0 04/06/03 09:45 / es
Radium 226 precision (1) 60.7 pCiA. ’ E903.0 04/06/03 09:45 / es
Thorium 230 23700 pCilL 0.2 ES07.0 04/08/03 10:30 / ph
Thorium 230 precision () 480 pCilL E207.0 04/08/03 10:30 / ph
Thorium 232 109 pCi/L 0.2 E907.0 04/08/03 10:30 / ph
Thorium 232 precision (+) 329 pCit E907.0 04/08/03 10:30 / ph

Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:  qCL . Quality control fimit. ND - Not detected at the reporting fimit.

TRACHING NO. PAGE MO
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LABORATORIES

LABORATORY ANALYTICAL REPORT

Client: International Uranium (USA) Corp Report Date: 04/25/03
Project: Cell Sampling Collection Date: 03/17/03
Lab ID: C03030680-002 Date Received: 03/24/03
Client Sample ID: Cell #1 (b) Matrix: Aqueous

MCL/
Analyscs Result  Units Qual RL QCL  Method Analysis Date / By
MAJOR IONS
Calcium 291 mg/L 1.0 E200.7 04/14/03 09:59 / ts
Carbonate as CO3 ND mg/L 1.0 A23208B 03/27/03 11:25 / slb
Chloride 5420 mg/L 1.0 A4500-CI B 03/27/03 14:54 /||
Fluoride 2330 mg/L 0.1 A4500-F C 03/31/03 14:06 / slb
Magnesium 4940 mgll. D 5.7 E200.7 04/14/03 10:02 / ts
Nitrogen, Ammania as N 2350 mg/L b 80 A4500-NH3 G 03/31/03 10:30 / rwk
Nitrogen, Nitrate-+Nitrite as N 35.5 mg/L D 0.8 E353.2 03/25/03 15:20 / rwk
Phosphorus 246 mg/L 0.10 E200.7 04/14/03 09:59 / ts
Potassium 522 mg/L 1.0 E200.7 04/14/03 09:59 / ts
Sodium 7160 mg/L D 6.9 E200.7 04/14/03 10:02 / ts
Sulfate 52000 mg/L D 6.1 E200.7 04/14/03 10:02/ s

PHYSICAL PROPERTIES
pH 1.94 su. 0.010 A2320 B 03/27/03 11:25/ slb

Solids, Total Dissolved TDS @ 180 C 76600 mg/L H 10 A2540C 03/26/03 16:57 / sp

METALS - TOTAL

Aluminum 1780 mg/L D 0.13 E200.7 04/14/03 10:02 / ts
Arsenic 104 mg/L D 0.02 £200.8 04/11/03 13:52 / smd
Barium 0.055 mg/l. D 0.008 E200.8 04/11/03 13:52 / smd
Berylium 0.402 mg/L D 0.003 £200.8 04/11/03 13:52 { smd
Boron 833 mgiL D 0.22 E200.7 04/14/03 09:59 / ts
Cadmium 3.27 wmglL D 0.008 E200.8 04/11/03 13:52 / smd
Chromium 546 mglL D 0.02 E200.8 04/11/03 13:52 / smd
Copper 168  mglL D 0.008 E200.8 04/11/03 13:52 / smd
Iron 2300 mg/L D 0.48 E200.7 04/14/03 10:02 / ts
Lead 342 mgl D 0.003 E200.8 04/11/03 13:52 / smd
Manganese 139 mg/L >} 0.004 E200.8 04/11/03 13:52 / smd
Molybdenum 411 mg/L D 0.005 E200.8 04/11/03 13:52 1 smd
Nickel 314 mgi D 0.005 E200.8 04/11/03 13:52 / smd
Selenium 1656 mg/L D 0.05 E200.8 04/11/03 13:52 / smd
Titanium 257 mglL D 0.01 E200.8 04/11/03 13:52 / smd
Uranium 112 mgiL D 0.004 E200.8 04/11/03 13:52 / smd
Vanadium 301 mg/L D 0.006 £200.8 04/11/03 13:52 / smd
Zirconium 212 mglL 0.001 E200.8 04/11/03 13:52 / smd
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions: - Quality control limit, ND - Not detected at the reporting limit.

D - RL increased due to sample matrix interference. H - Analysis performed past recommended holding time.

TRACKING HO. PAGE No.
030680R0003



EIVERGYLAQITOHIES, INC. « 2393 Salt Creek Highway (82601, ~‘0x325‘9 « Casper, WY 82602
70l Free 866.2339315 + 307.235.0515 « Fax 307.234.1639 + casper@energyiab.com - www.energylab.com

ENERGY,
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LABORATORY ANALYTICAL REPORT

Client:  International Uranium (USA) Corp Report Date: 04/25/03

Project: Cell Sampling Collection Date: 03/17/03

Lab ID: C03030680-002 Date Received: 03/24/03

Client Sample ID:  Cell #1 (b) Matrix: Aqueous

——— o SO . CL

Analyses Result  Units Qual RL QCL Method Analysis Date / By
RADIONUCLIDES - TOTAL

Gross Alpha 135000 pCiiL 1.0 E900.0 03/31/03 12:00/ 1s
Gross Alpha precision (&) 1100 pCilL £900.0 03/31/03 12:00/ ts
Gross Beta 89700 pCilL 2.0 ES00.0 03/31/03 12:00/ rs
Gross Beta precision () 664 pCiiL E900.0 03/31/0312:00 /s
Lead 210 3800 pCilL 27 NERHL-65-4 12/30/99 18:00 / ph
Lead 210 precision (%) 39 pCi/L NERHL-65-4 12/30/99 18:00 / ph
Radium 226 1210 pCitL 0.2 E903.0 04/06/03 10:32/ es
Radium 226 precision (&) 435 pCil £903.0 04/06/03 10:32/ es
Thorium 230 21800 pCill 0.2 ES07.0 04/08/03 10:30/ ph
Thorium 230 precision (1) 475 pCifl. ES07.0 04/08/03 10:30/ ph
Thorium 232 105 pCill. 0.2 EQ07.0 04/08/03 10:30/ ph
Thorium 232 precision () 334 pCilL EQ07.0 04/08/03 10:30/ ph
Report RL - Analyte reparting limit, MCL - Maximum contaminant level.

Definitions:  QCL - Quality control limit. ND - Not detected at the reporting limit.
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—A ENERGY LA TORIES, INC. + 2393 Saft Crosk Highway (82601 -‘ox 3258 - Casper, WY 82602
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LABORATORIES

LABORATORY ANALYTICAL REPORT

Client:  International Uranium (USA) Corp Report Date: 04/25/03
Project: Cell Sampling Collection Date: 03/17/03
Lab ID: C03030680-003 Date Received: 03/24/03
Client Sample ID: Cell#1 ¢ Matrix: Aqueous

MCL/
Analyses Result  Units Qual RL QCL Method Analysis Date / By
MAJOR IONS
Calcium 285 mg/L 1.0 E200.7 04/14/03 10:05/ ts
Carbonate as CO3 ND mg/L 1.0 A2320B 03/27/03 11:27 / slb
Chleride 46830 mg/L 1.0 A4500-Ci B 03/27/03 14:55 /)i
Fluoride 2240 mg/L 0.1 Ad4500-F C 03/31/03 14:09/ slb
Magnesium 4220 mg/L b 5.7 E200.7 04/14/03 10:08 / ts
Nitrogen, Ammonia as N 2140 mg/L D 30 A4500-NH3 G 03/31/03 10:33 / rwk
Nitrogen, Nitrate+Nitrite as N 298 mglL D 0.8 E353.2 03/25/03 15.23 7 rwk
Phosphorus 200 mg/L 0.10 E200.7 04/14/03 10:.05 / ts
Potassium 441 mg/L. 1.0 E200.7 04/14/03 10:05/ ts
Sodium 6150 mg/L D 6.9 E200.7 04/14/03 10:08 / ts
Sulfate 44900 mglL ] 6.1 E200.7 04/14/03 10:08 / ts
PHYSICAL PROPERTIES
pH 200 s.u. 0.010 A2320B 03/27/03 11:27 / slb
Solids, Total Dissolved TDS @ 180 C 64700 mg/L H 10 A2540C 03/26/03 15:58 / sp

METALS - TOTAL

Aluminum 1560 mgiL D 0.13 E200.7 04/14/03 10.08 / ts
Arsenic 836 mglL D 0.02 E200.8 04/11/03 13:57 / smd
Barium 0.093 mg/L D 0.008 E200.8 04/11/03 13:57 / smd
Beryllium 0.347 mg/L D 0.003 E£200.8 04/11/03 13:57 / smd
Boron 6.93 mgl D 0.22 E200.7 04/14/03 10:05 / ts
Cadmium 266 mg/L D 0.008 E200.8 04/11/03 13:57 / smd
Chromium 477 mgil D 0.02 E200.8 04/11/03 13:57 / smd
Copper 140 mg/lL D 0.006 E200.8 04/11/03 13:57 / smd
Iron 1940 mg/L D 0.48 E200.7 04/14/03 10:08 / ts
Lead 360 mglL D 0.003 E200.8 04/11/03 13:57 / smd
Manganese 126  mg/L D 0.004 E200.8 04/11/03 13:57 / smd
Molybdenum 342 mglt D 0.005 £200.8 04/11/03 13:57 f smd
Nickel 267  mglL D 0.005 E200.8 . 04/11/03 13:57 / smd
Selenium 138 mglL D 0.05 E200.8 04/11/03 13:57 / smd
Titanium 209 mg/l D 0.01 E200.8 04/11/03 13:57 / smd
Uranium 95.1 mg/L D 0.004 E200.8 04/11/03 13:57 / smd
Vanadium 257  mgiL D 0.006 E200.8 04/11/03 13:57 / smd
Zirconium 135 mg/L 0.001 E200.8 04/11/03 13.57 / smd
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:  QGL - Quality control fimit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix interference. H - Analysis performed past recommended holding time.
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‘ ENEHGYL’ATORIE.S‘, INC. « 2393 Salt Creek Highway (8260@7/ .Box 3258 - Casper, WY 82602
% 70/l Free 888.279M515 - 307.235.0515 + Fax 307.234,1639 - casper@energylab.com « www.ensrgylab.com

LABORATORY ANALYTICAL REPORT

Client:  Intemational Uranium (USA) Corp Report Date: 04/25/03
Project: Cell Sampling Collection Date: 03/17/03
Lab ID; C03030680-003 Date Received: 03/24/03
Client Sample ID: Cell #1 ¢ Matrix: Aqueous

. MCL/
Analyses Result Units Qual RL QCL  Method Analysis Date / By
RADIONUCLIDES - TOTAL
Gross Alpha 142000 pCiL 1.0 ES00.0 03/31/03 12:00 / rs
Gross Alpha precision (i) 1160  pCilL ES00.0 03/31/03 12:00/rs
Gross Beta 78200 pCilL 2.0 E900.0 03/31/03 12:00 /rs
Cross Beta precision (1) 630 pCilL ESQ00.C 03/31/03 12:00 / rs
Lead 210 2800 pCilL 2.7 NERHL-65-4 12/30/99 18:00 / ph
Lead 210 precigion (t) 34 pCi/L NERHL-65-4 12/30/98 18:00/ ph
Radium 226 1070  pCilL 0.2 E903.0 04/06/03 11:22 / es
Radium 226 precision (&) 384 pCiL E£803.0 04/06/03 11:22 / es
Thorium 230 15800 pCilL 0.2 ES07.0 04/08/03 10:30/ ph
Thorium 230 precision (&) 399 pCifL E907.0 04/08/03 10:30/ ph
Thorium 232 625 pCiL 0.2 E907.0 04/08/03 10:30 / ph
Thorium 232 precision () 255 pCil E907.0 04/08/03 10:30 / ph
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:  qcp - Quality control fimit, ND - Not detected at the reporting limit.
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= ENERGY LA TORIES, INC. - 2393 Saft Creek Highway (82601, -@ox 3258 - Casper, WY 82602
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LABORATORIES

LABORATORY ANALYTICAL REPORT

Client:  International Uranium (USA) Corp Report Date: 04/25/03

Project: Cell Sampling Collection Date: 03/17/03

Lab ID: C03030680-004 Date Received: 03/24/03

Client Sample ID: Cell #1 (d) Matrix: Aqueous

- ' MCL/

Analyses Result Units Qual RL QCL Method Analysis Date / By
MAJOR IONS

Calcium 308 mgiL 1.0 E200.7 04/14/03 10:11 / ts
Carbonate as CO3 ND mg/L 1.0 A2320 B 03/27/03 11:43 / slb
Chloride 7720 mg/L 1.0 A4500-Ci B 03/27/03 14:57 / jlI
Fluoride 4440 mg/L 0.1 A4500-F C 03/31/03 14:13 / sib
Magnesium 6950 mg/l D 6.7 E200.7 04/14/03 10:14 / ts
Nitrogen, Ammonia as N 4520 mg/l D 200 A4500-NH3 G 03/31/03 10:35 / rwk
Nitrogen, Nitrate+Nitrite as N 466 mgiL D 0.8 E353.2 03/25/03 15:25 f rwk
Phosphorus 344 mg/L 0.10 E200.7 04/14/03 10:11 / ts
Potassium 718  mg/l 1.0 E200.7 04/14/03 10:11 / ts
Sodium 9810 mgll D 6.9 E200.7 04/14/03 10:14 / ts
Sulfate 73700 mg/L D 6.1 E200.7 04/14/03 10:14 / ts

PHYSICAL PROPERTIES
pH 1.81  s.u. 0.010 A2320B 03/27/03 11:43 / slb

Solids, Total Dissolved TDS @ 180 C 109000 mg/L H 10 A2540 C 03/26/03 15:58 / sp

METALS - TOTAL

Aluminum 2530 mg/iL D 0.13 E200.7 04/14/03 10:14 / ts
Arsenic 142 mg/lL D 0.02 E200.8 04/11/03 14:18 / smd
Barium 0.035 mg/L D 0.008 E200.8 04/11/03 14:18 / smd
Beryllium 0532 mgiL D 0.003 E200.8 04/11/03 14:18 / smd
Boron 1.3  mg/L D 0.22 E200.7 04/14/03 10:11 / ts
Cadmium 440 mglL D 0.008 £200.8 04/11/03 14:18 / smd
Chromium 743 mgiL D 0.02 E200.8 04/11/03 14:18 / smd
Copper 233 mg/L D 0.006 E200.8 04/11/03 14:18 / smd
fron 3280 mg/L D 0.48 E200.7 04/14/03 10:14 / ts
Lead 329 mgh D 0.003 E200.8 04/11/03 14:18 / smd
Manganese 178 mg/L D 0.004 E200.8 04/11/03 14:18 / smd
Molybdenum §8.4 mglL D 0.005 £200.8 04/11/03 14:18 / smd
Nickel 435 mglL D 0.005 E200.8 04/11/03 14:18 / smd
Selenium 210 mg/L D 0.05 E200.8 04/11/03 14:18 / smd
Titanium 332 mgiL D 0.01 E200.8 04/11/03 14:18 / smd
Uranium 151 mg/L ] 0.004 E200.8 04/11/03 14:18 / smd
Vanadium 392  mgiL D 0.006 E200.8 04/11/03 14:18 / smd
Zirconium 257 mglL 0.001 E200.8 04/11/03 14:18 / smd
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:  QCL . Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix interference. H - Analysis performed past recommended holding time.
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A ENEHGYLA&TOHIES, INC. - 2393 Salt Creek Highway (82601) » w 3258 + Casper, WY 82602
% Toll Free 888.255%0315 « 307.235.0515 + Fax 307.234.1639 - casper@energylab.com + www.energylab.com

LABORATORY ANALYTICAL REPORT

Client:  International Uranium (USA) Corp Report Date: 04/25/03
Project: Cell Sampling Collection Date: 03/17/03
Lab ID: C03030680-004 Date Received: 03/24/03
Client Sample ID:  Cell #1 (d) Matrix: Aqueous

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
RADIONUCLIDES - TOTAL
Gross Alpha 189000 pCiL 1.0 E£900.0 03/31/03 12:00/ rs
Gross Alpha precision () 1670  pCi/l. E900.0 03/31/03 12:00 / rs
Gross Beta 110000 pCil 20 £900.0 08/31/03 12:00/rs
Gross Beta precision (&) 884 pCilL ES00.0 03/31/03 12:00/rs
Lead 210 3500 pCiL 27 NERHL-65-4 12/30/99 18:00/ ph
Lead 210 precision () 37 pCilL NERHL-65-4 12/30/99 18:00 / ph
Radium 226 15890 pCil 0.2 ES03.0 04/06/03 1200/ es
Radium 226 precision (t) 56.9 pCiL E903.0 04/06/03 12:00 / es
Thorium 230 27500 pCifl. 0.2 ES07.0 04/08/03 10:30/ ph
Thorium 230 precision (1) 620 pGill E907.0 04/08/03 10:30 / ph
Thorium 232 113 pCI/L 0.2 ES07.0 04/08/03 10:30 / ph
Thorium 232 precision () 404 pCiL . E907.0 04/08/03 10:30 / ph
Report RL - Analyte reporting limit, MCL - Maximum contaminant level.

Definitions: Qg . Quality control fimit. ND - Not detected at the reporting fimit.
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% ENEHGYLA”TOHIES, INC. - 2393 Salt Creek Highway (82601) -’ox 3258 « Casper, WY 82602
% Toll Free 888.2339915 « 307.235.0515 + Fax 307.234,1639 + casper@enerqyiab.com « www.energylab.com

LABORATORY ANALYTICAL REPORT

Client:  International Uranium (USA) Corp Report Date: 04/25/03
Project: Cell Sampling Collection Date: 03/17/03
Lab ID: C03030680-005 Date Received: 03/24/03
Client Sample ID:  Cell #1 (e) Matrix: Aqueous

MCL/
Analyses Result  Units Qual RL QCIL. Method Analysis Date / By
MAJOR IONS
Calcium 297 mg/L 1.0 E200.7 04/14/03 10:34 / ts
Carbonate as CO3 ND mg/L 1.0 A2320 B 03/27/03 11:45/ slb
Chloride 8000 mg/L 1.0 A4500-Ci B 03/27/03 14:58 / jI
Fluoride 4010 mg/L 0.1 A4500-F C 03/31/03 14:20/ slb
Magnesium 6720 mg/L - D 5.7 E200.7 04/14/03 10:37 / ts
Nitrogen, Ammonia as N 3410  mg/L D 200 A4500-NH3 G 03/31/03 10:36 / rwk
Nitrogen, Nitrate+Nitrite as N 492 mgL D 08 E353.2 03/25/03 16:07 / rwk
Phaosphorus 341 mg/t 0.10 £200.7 04/14/03 10:34 / ts
Potassium 712 mg/L 1.0 E200.7 04/14/03 10:34 / ts
Sodium 9630 mgllL D 6.9 E200.7 04/14/03 10:37 / ts
Sulfate 71300 mgiL D 6.1 E200.7 04/14/03 10:37 / ts
PHYSICAL PROPERTIES
pH 183 s 0.010 A2320B 03/27/03 11:45/ slb
Solids, Total Dissolved TDS @ 180 C 109000 mg/L H 10 A2540C 03/26/03 15:59 / sp

METALS - TOTAL

Aluminum 2480 mg/L D 0.13 E200.7 04/14/03 10:37 / ts
Arsenic 141 mgiL D 0.02 E200.8 04/11/03 14:29 / smd
Barium 0.039 mgt D 0.008 E200.8 04/11/03 14:28 / smd
Beryllium 0.545 mgi/l D 0.003 E200.8 04/114/03 14:29 / smd
Boron 1.3  mgit D 0.22 E200.7 04/14/03 10:34 / s
Cadmium 448 mg/L D 0.008 E200.8 04/11/03 14:29 / smd
Chromium 717 mglL D 0.02 E200.8 04/11/03 14:28 / smd
Copper 237 mg/L D 0.006 E200.8 04/11/03 14:29 / smd
Iron 3190 mgL D 0.48 E200.7 04/14/03 10:37 / ts
Lead 3.15 mgiL D 0.003 E200.8 04/11/03 14:29 / smd
Manganese 181 mgi/L D 0.004 E200.8 04/11/03 14:29 / smd
Molybdenum 59.2 mg/lL D 0.005 E200.8 04/11/03 14:29 / smd
Nickel ‘ 444 mgll D 0.005 E200.8 04/11/03 14:29 / smd
Selenium 203 mglL D 0.05 £200.8 04/11/03 14:29 / smd
Titanium 333 mglL D 0.01 E200.8 04/11/03 14:29 / smd
Uranium ' 151 mg/L D 0.004 £200.8 04/11/03 14:29 / smd
Vanadium 389  mg/L D 0.006 £200.8 04/11/03 14:29 / smd
Zirconium 229 mglt 0.001 E200.8 04/11/03 14:29 / smd
Report RL - Analyte reporting timit. MCL - Maximum contaminant level,
Definitions:  Qcy. - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix interference. H - Analysis performed past recommended holding time.
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LABORATORIES

LABORATORY ANALYTICAL REPORT

Client: International Uranium (USA) Corp Report Date: 04/25/03
Project: Cell Sampling Collection Date: 03/17/03
Lab ID: C03030680-005 Date Received: 03/24/03
Client Sample ID: Cell #1 (¢) : Matrix: Aqueous

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
RADIONUCLIDES - TOTAL
Gross Alpha . 188000 pCi/L 1.0 E£900.0 03/31/03 12:00 /rs
Gross Alpha precision () 1550 pCill. E900.0 03/31/03 12:00/rs
Gross Beta 116000 pCilL 20 E900.0 03/31/03 12:00/rs
Gross Beta precision (£) 903  pGiL E900.0 03/31/03 12:00/ rs
Lead 210 4000 pCill 2.7 NERHL-65-4 12/30/99 18:00/ ph
Lead 210 pracision (&) 40 pCilL NERHL-65-4 12/30/99 18:00 / ph
Radium 226 1620 pCiflL 0.2 ES03.0 04/06/03 12:36 / es
Radium 226 precision () 582 pCiL E903.0 04/06/03 12:36 / es
Thorium 230 26500 pCilL 0.2 E907.0 04/08/03 10:30 / ph
Thorium 230 precision (+) 599  pCilL E907.0 04/08/03 10:30/ ph
Thorium 232 116 pCilL 0.2 E907.0 04/08/03 10:30 / ph
Thorium 232 precision () 402 pCin E907.0 04/08/03 10:30 / ph
Report RL - Analyte reporting limit. MCL - Maximum contaminant level. )

Definitions:  QCL - Quality control limit. ND - Not detected at the reporting limit.
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e o 2 ENEHGYLA@TOHIES, INC. - 2393 Salt Creek Highway (82601 -9@(3253 . Casper, WY 82602
VINTACV 70/ Froc 5552395 « 307 595.0515  Fax 307 294 1659 casper@)ene

ab.com » www.energylab.com
LABORATORY ANALYTICAL REPORT
Ciient:  International Uranium (USA) Corp Report Date: 04/25/03
Project: Cell Sampling Collection Date: 03/17/03
Lab ID: C03030680-006 Date Received: 03/24/03
Client Sample ID:  Cell #1 (f) Matrix: Aqueous
MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
MAJOR IONS
Calcium 320 mg/l. 1.0 E200.7 04/14/03 10:40 / ts
Carbonate as CO3 ND mg/l. 1.0 A2320 B Q03/27/03 11:47 { slb
Chloride 6910 mg/L 1.0 A4500-CI B 03/27/03 15:00/ jI
Fluoride 3230 mg/L 0.1 A4500-F C 03/31/03 14:23 / slb
Magnesium 8300 mg/L D 57 E200.7 04/14/03 10:43 / ts
Nitrogen, Ammonia as N 4190 mg/l D 200 A4500-NH3 G 03/31/03 10:44 / rwk
Nitrogen, Nitrate+Nitrite as N 427 mglL D 0.8 E353.2 03/25/03 16:09 / rwk
Phosphorus 318 mg/L 0.10 E200.7 04/14/03 10:40 / {s
Potassium 661 mg/l. 1.0 E200.7 04/14/03 10:40 / ts
Sodium 9030 mg/l. D 6.9 E200.7 04/14/03 10:43 / ts
Sulfate 67200 mg/L D 6.1 E200.7 04/14/03 10:43 / ts
PHYSICAL PROPERTIES
pH 1.87 S.u. 0.010 A23208B 03/27/03 11:47 ! sib
Solids, Total Dissoived TDS @ 180 C 98900 mg/l. H 10 A2540C 03/26/03 16:59 / sp
METALS - TOTAL
Aluminum 2340 mgiL D 0.13 E200.7 04/14/03 10:43 / i
Arsenic 111 mg/L D 0.02 E200.8 04/11/03 20:23 / smd
Barium 0.070 mg/L b 0.008 E200.8 04/11/03 20:23 / smd
Beryllium 0.527 mgit D 0.003 E200.8 04/11/03 20:23 / srd
Boron 104  mgit D 0.22 E200.7 04/14/03 10:40 / ts
Cadmium 4.72 mg/L. D 0.008 E200.8 04/11/03 20:23 / smd
Chromium 6.59 mg/l D 0.02 E200.8 04/11/03 20:23 / smd
Copper 175 mg/L D 0.006 E200.8 04/11/03 20:23 / smd
Iron 2080 mgil D 0.48 E200.7 04/14/03 10:43 / ts
Lead 3.81 mg/L D 0.003 E200.8 04/11/03 20:23 / smd
Manganese 172 mg/l. D 0.004 £200.8 04/11/03 20:23 / smd
Molybdenum 63.8 mg/L D 0.005 E200.8 04/11/03 20:23 / smd
Nickel 33.0 mgiL D 0.006 E200.8 04/11/03 20:23 / smd
Selenium 1.76 mgfL D 0.05 E200.8 04/11/03 20:23 / smd
Titanium 319 mg/t D 0.01 E200.8 04/11/03 20:23 / smd
Uranium 144 mg/L D 0.004 £200.8 04/11/03 20:23 / smd
Vanadium 356 mg/L D 0.006 E200.8 04/11/03 20:23 / smd
Zirconium 239 mg/lL 0.001 E200.8 04/11/03 20:23 / smd
Report RL - Analyte reporting limit. MCL. - Maximum contaminant level.
Definitions:  qcl - Quality control limit. ND - Not detected at the reporting limit.
D - RL increased due to sample matrix interference. H - Analysis psriormed past recommended holding time,
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LABORATORY ANALYTICAL REPORT

Client:  International Uranium (USA) Corp Report Date: 04/25/03
Project: Cell Sampling Collection Date: 03/17/03
Lab ID: C03030680-006 Date Received: 03/24/03
Client Sample ID: Cell #1 () Matrix: Aqueous

' MCL/ N
Analyses Result Units Qual RL QCL  Method Analysis Date / By
RADIONUCLIDES - TOTAL
Gross Alpha 177000 pCilL 1.0 E900.0 03/31/03 12:00/ rs
Gross Alpha precision () 1540 pCilL E900.0 03/31/03 12:00 / rs
Gross Beta 105000 pCiL 2.0 ES00.0 03/31/03 12:00 / rs
Gross Beta precision () 870  pCillL ES00.0 03/31/03 12.00/rs
Lead 210 4000 pCilL 27 NERHL-85-4 12/30/99 18:00 / ph
Lead 210 precision (+) 40 pCilL NERHL-65-4 12/30/99 18:00 / ph
Radium 226 1470 pCilL 02 E903.0 04/06/03 13:16 / es
Radium 226 precision () 52.8  pCill E03.0 04/06/03 13;16 / es
Thorium 230 25500 pCi/ll 0.2 ES07.0 04/08/03 10:30 / ph
Thorium 230 precision (t) 573 pCifl. E907.0 04/08/03 10:30 / ph
Thorium 232 121 pCilL 0.2 E907.0 (4/08/03 10:30 / ph
Thorium 232 precision () 40.0 pCiL ES07.0 04/08/03 10:30/ ph
Report RL - Analyte reporting limit. MCL - Maximum contaminént level.

Definitions:  QCL - Quality control fimit. ND - Not detected at the reporting limit.
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~ TNV ENERGYLA TORIES, INC. « 2393 Salt Creek Highway (82607) "OX 3258 - Casper, WY 82602
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LABORATORIES

LABORATORY ANALYTICAL REPORT

Client:  International Uranium (USA) Corp Report Date: 04/25/03
Project: Cell Sampling Collection Date: 03/17/03
Lab ID: C03030680-007 Date Received: 03/24/03
Client Sample ID:  Cell #3 (a) Matrix: Aqueous

MCL/
Analyses Result Units Qual RL QCL  Method Analysis Date / By
MAJOR IONS
Calcium 406 mg/L 1.0 E200.7 04/14/03 10:46 / ts
Carbonate as CO3 ND mg/L 1.0 A2320B 03/27/03 11:49 / slb
Chloride 2770 mg/l 1.0 A4500-CI B 03/27/03 15:01 /ji
Fluoride 709 mg/l. 0.1 A4500-F C 03/31/03 15:32 / slb
Magnesium 3850 mgiL D 5.7 E200.7 04/14/03 1049/ ts
Nitrogen, Ammonia as N 1390 mg/l D 30 A4500-NH3 G 103/31/03 10:46 / rwk
Nitregen, Nitrate+Nitrite as N 21.0 mg/L D 08 E3563.2 03/25/03 16:12 / rwk
Phosphorus 124 mg/l 0.10 E200.7 04/14/03 10:46 / ts
Potassium 285 mg/L 1.0 E200.7 04/14/03 10:46 / ts
Sodium 3820 mgll D 6.9 E200.7 04/14/03 1049 / ts
Sulfate 37100 mg/L D 6.1 E200.7 04/14/03 10:49 / ts

PHYSICAL PROPERTIES
pH 226 s 0.010 A2320B 03/27/03 11:49 / slty

Solids, Total Dissolved TOS @ 180 C 57800 mg/l H 10 A2540 C 03/26/03 15:59 / sp

METALS - TOTAL

Aluminum 1640 mgiL D 0.13 E200.7 04/14/03 10:49 / ts
Arsenic 384 mg/L D 0.02 E200.8 04/11/03 20:28 / smd
Barium 0.021 mgiL D 0.008 E200.8 04/11/03 20:28 / smd
Berylium 0.462 mg/L D 0.003 E200.8 04/11/03 20:28 / smd
Boron 524 mg/L D 0.22 E200.7 04/14/03 10:46 / ts
Cadmium 224 mgiL D 0.008 E200.8 04/11/03 20:28 / smd
Chromium 412 mg/L D 0.02 E200.8 04/11/03 20:28 / smd
Copper 97.8 mgl D 0.006 E200.8 04/11/03 20:28 / smd
iron 1440 mg/L D 0.48 E200.7 04/14/03 10:49 / ts
Lead 203 mgL D 0.003 E200.8 04/11/03 20:28 / smd
Manganese 152 mg/L D 0.004 E200.8 04/11/03 20:28 / smd
Molybdenum 143 mgl D 0.005 E200.8 04/11/03 20;28 / smd
Nicke! 233 mgl D 0.005 E200.8 04/11/03 20:28 / smd
Selenium 112  mglL D 0.05 £200.8 04/11/03 20:28 / smd
Titanium 964 mg/L D 0.01 E200.8 04/11/03 20:28 / smd
Uranium 783 mgll D 0.004 E200.8 04/11/03 20:28 / smd
Vanadium 174  mgiL D 0.006 £200.8 04/11/03 20:28 / smd
Zirconium 4.13  mgit 0.001 £200.8 04/11/03 20:28 / smd
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:  QcL . Quatity control fimit. ND - Nat detected at the reporting limit.

D -RL increased due to sample matrix interference. H - Analysis performed past recommended holding time.
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EIVERGYLAQTOHIES, INC. - 2393 Salt Cresk Highway (82601) I}
1o/l Free 888.2359375 « 307.235.0515 « Fax 307.234.1639 + casper@eneigyiab.com « www.energyiab.com

x 3258 + Casper, WY 82602
ENERGY,
LABQRATORIES
LABORATORY ANALYTICAL REPORT
Client:  International Uranium (USA) Corp Report Date: 04/25/03
Project: Cell Sampling Collection Date: 03/17/03
Lab ID: C03030680-007 Date Received: 03/24/03

Client Sample ID:  Cell #3 (a)

Matrix: Aqueous

MCL/

Analyses Result  Units Qual RL QCL  Method Analysis Date / By
RADIONUCLIDES - TOTAL

Gross Aipha 105000 pCilL 1.0 £900.0 03/31/03 12:00/ rs
Gross Alpha precision () 1000 pCilL E900.0 03/31/03 12:00 / rs
Cross Beta 63600 pCi. 2.0 ES00.0 03/31/0312:00/rs
Gross Beta precision (z) 8§72 pCi/L E900.0 03/31/03 12:00/rs
Lead 210 880 pCiL 27 NERHL-65-4 12/30/99 18;00 / ph
Lead 210 precision (&) 21 pCHL NERHL-65-4 12/30/99 18:00 / ph
Radium 226 970 pCilL 0.2 E903.0 04/06/03 14:08 / es
Radium 226 precision (&) 349 pCinL E903.0 04/06/03 14:08/ @s
Thorium 230 13700 pCi/l. 0.2 ES07.0 04/08/03 10;30/ ph
Thorium 230 precision {(+) 457 pCi/L E907.0 04/08/03 10:30/ ph
Thorium 232 91.0 pCilL 0.2 E907.0 04/08/03 10:30 / ph
Thorium 232 precision (&) 38.0 pCiL ES07.0 04/08/03 10:30 / ph

Report
Definitions:  qc) - Quality control limit.

RL - Analyte reporting limit.

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit,

TRACKING 0. page pp,
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ENERGY LA@ TORJES, INC. - 2393 Salt Cresk Highway (82601) - ’ax 8258 - Casper, WY 82602
EZ\ER &V 7ol Frec 855235905 - 307.256,0515 » Fax 307.234.1639 - casper@energylab.com « www.energylab.com
LABORATORIES

LABORATORY ANALYTICAL REPORT

Client: International Uranium (USA) Corp Report Date: 04/25/03
Project: Cell Sampling Collection Date: 03/17/03
Lab ID: C03030680-008 Date Received: 03/24/03
Client Sample ID: Celt #3 (b) Matrix: Aqueous

MCL/
Analyses Result  Units Qual RL QCL.  Method Analysis Date / By
MAJOR IONS
Calcium 429 mg/L 1.0 E200.7 04/14/03 10:52 / ts
Carbonate as CO3 ND mg/L 1.0 A2320B 03/27/03 11:61 / slb
Chloride 2670 mgit 1.0 A4500-CI B 03/27/03 15:06 / }I
Filuoride 759 mg/L 0.1 A4500-F C 03/31/03 14:29 / slb
Magnesium 3830 mgilL D 5.7 E200.7 04/14/03 10:55 / ts
Nitrogen, Ammonia as N 1480 mg/L D 30 A4500-NH3 G 03/31/03 10:49 / rwk
Nitrogen, Nitrate+Nitrite as N 209 mg/l D 0.8 E353.2 03/25/03 16:14 / rwk
Phosphorus 120 mg/L 0.10 E200.7 04/14/03 10:52 / ts
Potassium 283 mg/L 1.0 E200.7 04/14/03 10:52 / ts
Sodium 3770 mg/L D 6.9 E200.7 04/14/03 10:55/ ts
Sulfate 37300 mg/L D 6.1 E200.7 04/14/03 10:55 / ts

PHYSICAL PROPERTIES

pH 228 s.u. 0.010 A23208B 03/27/03 11:51 / slb
Solids, Total Dissolved TDS @ 180 C 57300 mg/L H 10 A2540C 03/26/03 16:00/ sp
METALS - TOTAL
Aluminum 1640 mg/L D 0.13 E200.7 04/14/03 10:55 / ts
Arsenic 385 mgiL D 0.02 E200.8 04/11/03 20:33 / smd
Barium 0.035 mg/L D 0.008 E200.8 04/11/03 20:33 / smd
Beryllium 0464 mg/L D 0.003 E200.8 04/11/03 20:33 / smd
Boron 523 mg/L D 0.22 E200.7 04/14/03 10:52/ ts
Cadmium 213 mg/L D 0.008 £200.8 04/11/03 20:33 / smd
Chromium 412  mg/l D 0.02 E200.8 04/11/03 20:33 / smd
Copper 999 mg/ D 0.006 E200.8 04/11/03 20:33 / smd
lron 1430 mgit D 0.48 E200.7 04/14/03 10:55 / ts
Lead 227 mglL D 0.003 £200.8 04/11/03 20:33 / smd
Manganese 156 mgiL. D 0.004 E200.8 04/11/03 20:33 / smd
Molybdenum 140 mglL D 0.005 E200.8 04/11/03 20:33 / smd
Nickel 236 mg/L D 0.005 E200.8 04/11/03 20:33 / smd
Seienium 098 mg/ll D 0.05 E200.8 04/11/03 20:33 / smd
Titanium 964 mg/lL D 0.01 E200.8 04/11/03 20:33 / smd
Uranium 770 mg/L D 0.004 E200.8 04/11/03 20:33 / smd
Vanadium 173 mgh. D 0.006 E200.8 04/11/03 20:33 / smd
Zirconium 3.06 mg/l 0.001 E200.8 04/11/03 20:33 / smd
Report RL - Analyte reporting limit. MCL - Maximum contaminant level,
Definitions:  QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix interference. H - Analysis performed past recommended holding time.

TRACKING NO. PAGE No.
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TORIES, INC. - 2393 Salt Creek Highway (82601) - 3258 - Casper, WY 82602

ENERGY LA, ’7){
Toll Free 8882359075 « 307.235.0515 + Fax 507.234.1639 + casper@energylab.com « www.energylab.com

Client:
Project: Cell Sampling

Lab ID: C03030680-008
Client Sample ID: Cell #3 (b)

International Uranium (USA) Corp

LABORATORY ANALYTICAL REPORT

Report Date: 04/25/03
Collection Date: 03/17/03
Date Received: 03/24/03
Matrix: Aqueous

MCL/

Analyses Result  Units Qual RL QCL Method Analysis Date / By
RADIONUCLIDES - TOTAL

Gross Alpha 107000 pCiL 1.0 E900.0 03/31/03 12:00 /s
Gross Alpha precision (+) 1010 pCilk ES00.0 03/31/0312:00/rs
Gross Beta 60000 pCilL 2.0 E900.0 03/31/03 12:00 /s
Gross Beta pregision (i) 5567  pCill. E900.0 03/31/03 12:00 /s
Lead 210 870  pCill 27 NERHL-65-4 12/30/99 18:00 / ph
Lead 210 precision (&) 20 pCifL. NERHL-65-4 12/30/99 18:00 / ph
Radium 226 1180  pCilL 0.2 ES03.0 04/06/03 1452 / es
Radium 226 precision (&} 428 pGilL £903.0 04/06/03 14:52/ es
Thorium 230 15100 pCilL 0.2 E907.0 04/08/03 10:30 / ph
Thorium 230 pracision (£) 501 pCi/L E907.0 04/08/03 10:30/ ph
Thorium 232 646  pCilL 0.2 E907.0 04/08/03 10:30 / ph
Thorium 232 precision (&) 33.8 pCiL E907.0 04/08/03 10:30 / ph

Report
Definitions:

RL - Analyte reporting limit.
QCL - Quality controt limit.

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.

TRACKING 0. PAGE ND.
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ENERGYLA#TOHIES, INC. « 2393 Salt Creek Highway (82607 - x 3258 + Casper, WY 82602
JINTSCVY 15/ Froo 55527795 . 307.235.0515 « Fax 3072941639 + Casper@enerb.com - www.energylab.com

LABQRATORIES

LABORATORY ANALYTICAL REPORT

Client:  International Uranium (USA) Corp Report Date: 04/25/03
Project: Cell Sampling Collection Date: 03/17/03
Lab ID: C03030680-009 Date Received: 03/24/03
Client Sample ID: Cell #3 ¢ Matrix: Aqueous

MCL/
Analyses Result Units Qual RI. QCL Method Analysis Date / By
MAJOR IONS
Calcium 397 mg/L 1.0 E200.7 04/14/03 10:58 / ts
Carbonate as CO3 ND mg/L 1.0 A2320B 03/27/03 11:53 / slb
Chioride 2670 mg/L 1.0 A4500-CIB 03/27/03 15:08 /|
Fluoride 733 mg/L 0.1 A4500-F C 03/31/03 14:32 / slb
Magnesium 3640 mg/L D 5.7 E200.7 04/14/03 11:01 / ts
Nitrogen, Ammonia as N 1420 mg/L D 30 A4500-NH3 G 03/31/03 10:61 / rwk
Nitrogen, Nitrate+Nitrite as N 215 mg/t D 0.8 E353.2 03/25/03 16:17 / rwk
Phosphorus 120 mg/L 0.10 E200.7 04/14/03 10:58 / ts
Potassium 268 mg/L 1.0 E200.7 04/14/03 10:58 / ts
Sodium 3270 mg/L 1.0 E200.7 04/14/03 10:58 / ts
Sulfate 32800 mgi 1.0 E200.7 04/14/03 10:58 / ts
PHYSICAL PROPERTIES
pH 2.26 s.u. 0.010 A23208B 03/27/03 11:53 / sib
Solids, Total Dissolved TDS @ 180 C 66400 mg/L H 10 A2540 C 03/26/03 16:00 / sp

METALS - TOTAL

Aluminum 1570  mg/L D 0.13 E200.7 04/14/03 11:01 / ts
Arsenic 36.2 mglL D 0.02 £200.8 04/11/03 20:39 / smd
Barium 0.032 mg/L D 0.008 E200.8 04/11/03 20:39 / smd
Beryllium 0461 mg/L D 0.003 E200.8 04/11/03 20:39 / smd
Boron 4,94 mg/L D 0.22 E200.7 04/14/03 10:58 / is
Cadmium . 204 mg/lL D 0.008 E200.8 04/11/03 20:39 / smd
Chromium 390 mg/L D 0.02 E200.8 04/11/03 20:39 / smd
Copper 95.5 mg/L D 0.006 E200.8 04/11/03 20:39 / smd
Iron 1360 mg/L D 0.48 E200.7 04/14/03 11:01 /ts
Lead 201 mgl. D 0.003 E200.8 04/11/03 20:39 / smd
Manganese 149 mgfL D 0.004 E200.8 04/11/03 20:39 / smd
Molybdenum 13.0 mg/L D 0.005 E200.8 04/11/03 20:39 / smd
Nickel 224  mg/l D 0.005 E200.8 04/11/03 20:39 / smd
Selenium 095 mglL D 0.05 E200.8 04/11/03 20:39 / smd
Titanlum 897 mgit D 0.01 E200.8 04/11/03 20:39 / smd
Uranium 70.3 mg/L D 0.004 E200.8 04/11/03 20:39 / smd
Vanadium 165 ma/L. D 0.006 E200.8 04/11/03 20:39 / smd
Zirconium 3.01 mg/L 0.001 E200.8 04/11/03 20:39 / smd
Report RL - Analyte reporting limit. MCL - Maximum contaminant level,
Definitions:  QGL . Quality control limit. ND - Not detected at the reporting fimit.

D - RL increased due to sample matrix interference. H - Analysis performed past recommended holding time.

TRACHING H0. PAGE .
030680R00 7




=~y ENERGY LA@TOHIES, INC. - 2593 Salt Cresk Highway (8260@2-,0){3258 » Casper, WY 82602
E/\ER G/ Toll Free 888.2359375 + 307.235.0515 « Fax 307.234,1639 + casper@eneigylab.com « wwiw.enstgylab.com

LABORATORY ANALYTICAL REPORT

Client:  International Uranium (USA) Corp Report Date: 04/25/03
Project: Cell Sampling Collection Date: 03/17/03
Lab ID: C03030680-009 Date Received: 03/24/03
Client Sample ID: Cell #3 ¢ Matrix: Aqueous

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
RADIONUCLIDES - TOTAL
Gross Alpha 111000 pCiL 1.0 ES00.0 03/31/03 12:00/ rs
Gross Alpha precision () 1030 pCiWL E900.0 03/31/03 12:00 / vs
Gross Beta 59800 pCi/l 2.0 E900.0 03/31/03 12:00/rs
Gross Beta precision (1) 556  pCilL ES00.0 03/31/03 12:00/rs
Lead 210 990 pCilL 27 NERHL-65-4 12/30/99 18:00 / ph
Lead 210 precision (+) 22 pCifl. NERHL-65-4 12/30/99 18:00 / ph
Radium 226 1200 pCifll 0.2 E903.0 04/06/03 15:40/ es
Radium 226 precision (t) 430 pCilL E903.0 04/06/03 15:40 / es
Thorium 230 14100 pCilL 0.2 E907.0 04/08/03 10:30 / ph
Thorium 230 precision {+} 501 pCill. E907.0 04/08/03 10:30/ ph
Thorium 232 102 pCi/ll. 0.2 E907.0 04/08/03 10:30 / ph
Thorium 232 precision () 436 pCilL E907.0 04/08/03 10:30/ ph
Report RL - Analyte reporting limit. MCL - Maximum contamiﬁ;nt level. ‘ )

Definitions: ey - Quality control fimit. ND - Not datected at the reporting [imit.

TRACKING NO. PAGE ng, -
D30680R0N ] g




A ENERGVLAB,TOR/E& INC. + 2393 Salt Creok Highway (32601) QI 3253 - Casper, WY 82602
IINTLCYd 70/ Froc 8552350575 + 307.295.0515 + Fax 307.234,1639 + casper@energyiab.com  wwwenergylab.com

LABORATORY ANALYTICAL REPORT
Client: International Uranium (USA) Corp Report Date: 04/25/03
Project: Cell Sampling Collection Date: 03/17/03
Lab ID: C03030680-010 Date Received: 03/24/03
Client Sample ID: Cell #3 (d) Matrix: Aqueous
MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
MAJOR IONS
Calcium 413 mg/L 1.0 E200.7 04/14/03 11:15/ ts
Carbonate as CO3 ND mg/L 1.0 A2320B 03/27/03 11:54 / slb
Chloride 2110 mgiL 1.0 A4500-CI B 03/27/03 15:00/ i
Fluoride 615 mgiL 0.1 A4500-F C 03/31/03 14:34 / sib
Magnesium 3100 mgiL D 6.7 £200.7 04/14/03 11:18/ ts
Nitrogen, Ammonia as N 1160 mg/l D 30 A4500-NH3 G 03/31/03 10:52 / rwk
Nitrogen, Nitrate+Nitrite as N 170 mg/L D 0.8 E363.2 03/25/03 16:27 / rwk
Phosphorus 884 mg/l 0.10 E200.7 04/14/03 11:15/ ts
Potassium 219 mg/L 1.0 E200.7 04/14/03 11:15/ts
Sodium 2620 mg/L 1.0 E200.7 04/14/03 11:15/ts
Sulfate 29800 mgiL D 6.1 E200.7 04/14/03 11:18/ ts
PHYSICAL PROPERTIES
pH 233 s 0.010 A2320 B 03/27/03 11:54 / slb
Solids, Total Dissolved TDS @ 180 C 43100 mg/L H 10 A2540 C 03/26/03 16:02 / sp
METALS - TOTAL
Aluminum 1330 mglL D 0.13 E200.7 04/14/03 11:18/ ts
Arsenic 258 mglt D 0.02 E200.8 04/11/03 21:00 / smd
Barium 0.028 mg/tL D 0.008 E200.8 04/11/03 21:00 / smd
Beryllium 0373 mgll D 0.003 E200.8 04/11/03 21:00 / smd
Boron 395 mglL D 0.22 E200.7 04/14/03 11:15 / ts
Cadmium 1.64 mg/L D 0.008 E200.8 04/11/03 21:00 / smd
Chromium 3.20 mglL D 0.02 E200.8 04/11/03 21:00 / smd
Copper 722 mght D 0.006 E200.8 04/11/03 21:00 / smd
fron 1080 mg/l D 0.48 E200.7 04/14/03 11:18 / ts
Lead 2.81 mg/L D 0.003 E200.8 04/11/03 21:00 / smd
Manganese 131 mg/L D 0.004 E200.8 04/11/03 21:00 / smd
Molybdenum 964 mg/L D 0.005 E200.8 04/11/03 21:00 / smd
Nickel 178  mglL D 0.005 E200.8 04/11/03 21:00 / smd
Selenium 0.81  mgit D 0.05 E200.8 04/11/03 21:00 / smd
Titanium 647 mgll D 0.01 E200.8 04/11/03 21:00 / smd
Uranium 56.1  mglL D 0.004 £200.8 04/11/03 21:00 / smd
Vanadium 136 mgiL D 0.006 E200.8 04/11/03 21:00 / smd
2irconium 228 mgit 0.001 E200.8 04/11/03 21:00 / smd
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:  QCL - Quality control limit. ND - Not detected at the reporting limit.
D - RL increased due to sample matrix interference. H - Analysis performed past recommended holding time.

TRACKING M0, PagE np,
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TORIES, INC. « 2393 Salt Creek Highway (82601, -}'ox 3258 - Casper, WY 82602
307.235.0515 » Fax 307.234.1639 - casper@energylab.com - www.energylab.com

Client Sample ID: Cell #3 (d)

LABORATORY ANALYTICAL REPORT
Client: International Uranium {USA) Corp Report Date: 04/25/03
Project: Cell Sampling Collection Date: 03/17/03
Lab ID: C03030680-010 Date Received: 03/24/03

Matrix: Aqueous

‘MCL/

Analyses Result Units Qual RL QCL Method Analysis Date / By
RADIONUCLIDES - TOTAL

Gross Alpha 96500 pCill. 1.0 £900.0 03/31/03 12:00/rs
Gross Alpha precision (1) 983 pCilL E900.0 03/31/03 12:00 /rs
Gross Beta 46900 pGilL 2.0 E900.0 03/31/03 12:00/rs
Gross Beta precision (+) 504 pCill. E900.0 03/31/03 12.00 / rs
Lead 210 750 pCilL 27 NERHL-65-4 12/30/99 18:00/ ph
Lead 210 precision (t) 19 pCi/k. NERHL-65-4 12/30/99 18:00 / ph
Radium 226 818 pCi/L 0.2 ES03.0 04/06/03 16:36 / es
Radium 226 precision () 294  pCill. E903.0 04/06/03 16:36/ es
Thorium 230 8980 pCilL 0.2 E907.0 04/08/03 10:30/ ph
Tharium 230 precision (+) 358 pCilL Eg07.0 04/08/03 10:30 / ph
Thorium 232 518 pCiL 0.2 E907.0 04/08/03 10:30 / ph
Thorium 232 precision () 281 pCiL EQ07.0 04/08/03 10:30 / ph

RL - Analyte reporting limit.
QCL - Quality control fimit.

Report
Definitions;

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.

TRACHING 10, PAGE o,
130680R0020




T ENERGY LAE,VOHIES, INC. - 2393 Salt Croek Highway (82601) « P x 3258 + Casper, Wy 82602
% Toll Free 888.235.0515 « 307.235.0515 + Fax 307.234.1639 « casper@energylab.com » www.energylab.com

e ————————

LABORATORY ANALYTICAL REPORT

Client:  International Uranium (USA) Corp Report Date: 04/25/03
Project: Cell Sampling Collection Date: 03/17/03
LabID: C03030680-011 Date Received: 03/24/03
Client Sample ID:  Cell #3 (¢) Matrix: Aqueous

- ' MCL/
Analyses Result  Units Qual RL QCL Method Analysis Date / By
MAJOR IONS
Calcium 432 mg/L 1.0 E200.7 04/14/03 11:21 / ts
Carbonate as CO3 ND mg/L 1.0 A2320B 03/27/03 13:14 / slb
Chloride 2140 mg/L 1.0 A4500-CI B 03/27/03 18:13/ jl
Fluoride 580 mg/L 0.1 A4500-F C 03/31/03 14:37 / slb
Magnesium 2500 mg/L 1.0 E200.7 04/14/03 1121 /1 ts
Nitrogen, Ammonia as N 1110 mglL D 30 A4600-NH3 G 03/31/03 11:03 / rwk
Nitrogen, Nitrate+Nitrite as N 19.1 mg/L D 0.8 E353.2 03/25/03 16:29 / rwk
Phosphorus 88.1 mg/L 0.10 E200.7 04/14/03 11:21 / ts
Potassium 221 mg/L 1.0 E200.7 04/14/03 11:21 /18
Sodium 2660 mg/L 1.0 E200.7 04/14/03 11:21 / ts
Sulfate 29800 mg/L D 6.1 E200.7 04/14/03 11:24 / ts
PHYSICAL PROPERTIES
pH 2.29 S.u. 0.010 A2320 B 03/27/03 13:14 / slb
Solids, Total Dissolved TDS @ 180 C 44400 mg/t. H 10 A2540C 03/26/03 16:03 / sp

METALS - TOTAL

Aluminum 1330  mg/L D 0.13 E200.7 04/14/03 11:24 / ts
Arsenic 261  mg/lL D 0.02 E200.8 04/11/03 21:16 / smd
Barium 0.046 mg/L D 0.008 E£200.8 04/11/03 21:16 / smd
Beryllium 0.386 mgiL D 0.003 E200.8 04/11/03 21:16 / smd
Boron 400 mg/lL D 0.22 E200.7 04/14/03 11:21 /s
Cadmium 164 mglL D 0.008 E200.8 04/11/03 2116 / smd
Chromium 3.28 mg/L D 0.02 E200.8 04/11/03 21:16 / smd
Copper 727  mglL D 0.006 E200.8 04/11/03 21:18 / smd
Iron 1100 mg/L D 0.48 E200.7 04/14/03 11:24 / ts
Lead 294 mglL D 0.003 £200.8 04/11/03 21:16 / smd
Manganese 130 mg/L D 0.004 E200.8 04/11/03 21:16 / smd
Molybdenum 10.0 mg/lL D 0.005 E200.8 04/11/03 21:16 / smd
Nickel 179 mgit D 0.005 E200.8 04/11/03 21:16 / smd
Selenium 065 mg/lL D 0.05 E200.8 04/11/03 21:16 / smd
Titanium 7.05 mg/L D 0.01 E200.8 04/11/03 21:16 / smd
Uranium 56.7 mg/L D 0.004 E200.8 04/11/03 21:16 / smd
Vanadium 140 mg/L. D 0.006 E200.8 04/11/03 21:16 / smd
Zirconium 483 moll 0.001 E200.8 04/11/03 21:16 / smd
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions: QL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix interference. H - Analysis performed past recommended holding time.

TRACKING N0, PAGE N,
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ENERGY LAB’ORIES; INC. - 2393 Saft Creek Highway (82601) « P x 3258 « Casper, WY 82602
ENERGY Toll Free 888.235.0515 « 307.235.0515 « Fax 307.234.1639 « casper@energyiab.com « www.energylab.com

LABORATORIES

LABORATORY ANALYTICAL REPORT

Client:  International Uranium (USA) Corp Report Date: 04/25/03
Project: Cell Sampling Collection Date: 03/17/03
Lab ID: C03030680-011 Date Received: 03/24/03
Client Sample ID: Cell #3 (¢) Matrix: Aqueous

MCL/
Analyses Result  Units Qual RL QCL Method Analysis Date / By
RADIONUCLIDES - TOTAL
Gross Alpha 96000 pCilL 1.0 E900.0 03/31/0312:00/rs
Gross Alpha precision () 983 pCifL ES00.0 03/31/03 1200/ rs
Gross Beta 47500 pCi/ll. 2.0 E900.0 03/31/03 12:00 /rs
Gross Beta precision () 507 pCill. ES00.0 03/31/03 12:00/rs
Lead 210 680 pCilL 27 NERHL-65-4 12/30/92 18:00 / ph
Lead 210 precision () 19 pCilL NERHL-65-4 12/30/99 18:00 / ph
Radium 226 761 pCifl 0.2 E903.0 04/06/03 17:33 / es
Radium 226 precision (t) 27.0 pCillL ES03.0 04/06/03 17:33 / es
Thorium 230 10400 pCifl. 0.2 E907.0 04/08/03 10:30 / ph
Thorium 230 precision () 408 pCit. ES07.0 04/08/03 10:30 / ph
Thorium 232 54.0 pCi/L. 0.2 ES07.0 04/08/03 10:30/ ph
Thorium 232 precision (%) 305 pCilL EQ07.0 04/08/03 10:30 / ph
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.

Definitions: Q¢ - Quality control fimit. ND - Not detected at the reporting limit.

TRACKING MO, PAGE Np.
130680R0027




AT ENERGVLAB,IOR/ES, INC. - 2393 Salt Creek Highway (62601) « Fbx 3258 + Casper, WY 82602
E&@G)/ Toll Free 888.235.0015 + 307.235.0515 + Fax 307.234.1639 + casper@energylab.com » www.energyiab.com
LABORATORIES

LABORATORY ANALYTICAL REPORT

Client: International Uranium (USA) Corp Report Date: 04/25/03
Project: Cell Sampling Collection Date: 03/17/03
Lab ID: C03030680-012 Date Received: 03/24/03
Client Sample ID:  Cell #3 (f) Matrix: Aqueous

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
MAJOR IONS
Calcium 433 mg/L 1.0 E200.7 04/14/03 11:27 I ts
Carbonate as CO3 ND mg/L 1.0 A2320B 03/27/03 13:19 / slb
Chloride 2400 mg/L 1.0 A4500-CI B 03/27/03 16:15 1 j}
Fluoride 8605 mg/L 0.1 A4500-F C 03/31/03 15:36 / slb
Magnesium 3400 mg/L D 57 E200.7 04/14/03 11:30 / ts
Nitrogen, Ammonia as N 1250 mg/L D 30 A4500-NH3 G 03/31/03 11:05 / rwk
Nitrogen, Nitrate+Nitrite as N 206 mglL D 0.8 E353.2 03/25/03 16:32 / rwk
Phosphorus 108 mg/L 0.10 E200.7 04/14/03 11:27 I ts
Potassium 250 mg/L 1.0 E200.7 04/14/03 1127 /' ts
Sodium 3050 mg/L 1.0 E200.7 04/14/03 11:27 I ts
Sulfate 33600 mo/L D 6.1 E200.7 04/14/03 11:30 / ts

PHYSICAL PROPERTIES
pH 224 s 0.010 A23208B 03/27/03 13:19/ slb

Solids, Total Dissolved TDS @ 180 C 50800 mg/L H 10 A2540 C 03/26/03 16:03 / sp

METALS - TOTAL

Aluminum 1480 mg/L D 0.13 £200.7 04/14/03 11:30 / ts
Arsenic 318  mgl D 0.02 E200.8 04/11/03 21:21 / smd
Barium 0.039 mg/L D 0.008 E200.8 04/11/03 21:21 / smd
Beryllium 0435 mg/. D 0.003 £200.8 04/11/03 21:21 / smd
Boron 4.61 mg/L D 0.22 E200.7 04/14/03 11:27 I ts
Cadmium 206 mg/lt D 0.008 E200.8 04/11/03 21:21 / smd
Chromium 3.83 mgilL D 0.02 E200.8 04/11/03 21:21 / smd
Copper 846 mg/L D 0.006 E200.8 04/11/03 21:21 / smd
Iron 1260 mg/L D 0.48 E200.7 04/14/03 11:30 / ts
Lead 298 mgl D 0.003 E200.8 04/11/03 21:21 / smd
Manganese 146 mg/L D 0.004 E200.8 04/11/03 21:21 / smd
Molybdenum 126 mglL D 0.008 E200.8 04/11/03 21:21 / smd
Nickel 205 mgil D 0.005 E200.8 04/11/03 21:21 / smd
Selenium 085 mglL D 0.05 E200.8 04/11/03 21:21 / smd
Titanium 868 mg/L D 0.01 E200.8 04/11/03 21:21 f smd
Uranium 689 mglL D 0.004 E200.8 04/11/03 21:21 f smd
Vanadium 162  mg/L D 0.006 E200.8 04/11/03 21:21 / smd
Zirconium 284 mgiL 0.001 £200.8 04/11/03 21:21 / smd
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:  QCL - Quality control limit, ND - Not detected at the reporting limit.

D - RL increased due to sample matrix interference. H - Analysis performed past recommended holding time.
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* ENERGY LABSEINNORIES, INC. + 2393 Salt Croek Highway (82601) -R,x 5258 - Casper, WY 82602
JANTNCVY 70/ Froc 5652350905 « 307.235.0515 + Fax 907.234.1639 + casper@energyi.com - www.ensrgyiab.com

LABORATORY ANALYTICAL REPORT

Client:  International Uranium (USA) Corp Report Date: 04/25/03
Project: Cell Sampling Collection Date: 03/17/03
Lab ID: C03030680-012 Date Received: 03/24/03
Client Sample ID: Cell #3 (f) Matrix: Aqueous

MCL/
Analyses Result Units Qual RL QCL Method Analysis Date / By
RADIONUCLIDES - TOTAL
Gross Alpha 94000 pCilL 1.0 E900.0 03/31/03 12:00 / rs
Gross Alpha precision () 0961 pCi/L ES00.0 03/31/03 12:00 / rs
Gross Beta 52800 pCill 2.0 E900.0 03/31/03 12:00/rs
Gross Beta precision () 529 pCilL ES00.0 03/31/03 12:00 / rs
Lead 210 780  pCilL 27 NERHL.65-4 12/30/99 18:00 / ph
Lead 210 precision (£) 20 pGilL NERHL-654 12/30/99 18:00 / ph
Radium 226 1070  pGilL 0.2 £903.0 04/06/03 18:22 / es
Radium 226 precision (&) 386 pCill E903.0 04/06/03 18:22 / es
Thorium 230 12000 pCil. 0.2 E907.0 04/08/03 10:30 / ph
Thorium 230 precision () 436  pCil ES07.0 04/08/03 10:30 / ph
Thorium 232 49.4 pCifl. 0.2 EQ907.0 04/08/03 10:30 / ph
Thorium 232 precision () 291 pCilk E907.0 04/08/03 10:30 / ph
Report RL - Analyte reporting limit. MCL - Maximum contamir;ant level. T

Definitions: Qe - Quality control limit. ND - Not detected at the reporting limit.
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Energy Laboratories Inc.
Sample Receipt Checklist
Client Name INTRNTNL-URNM-CRP-DNR Date and Time Received: 3/24/2003 10:00:00
Work Order Number  C03030680 Recelved by sh
Checklist completed by {_)j/, %/ 5 ¢ 0/&;/, ?é 24 é{ 3 Reviewed by
gnalure Initials Date T
Carrier name UPS

Shipping container/cooler in goad condition? Yes v No ] Not Present [
Custody seals intact on shipping container/cooler? Yes W} No [] Not Present [
Custody seals intact on sample bottles? Yes No {] Not Present [
Chain of custody present? Yes W No [
Chain of custody signed when relinquished and received? Yes /] No [J
Chain of custody agrees with sample labels? Yes Ml No [J
Samples in proper container/bottle? Yes [} No ]
Sample containers intact? Yes V] No LJ
Sufficient sampie volume for indicated test? Yes Nol 1
All samples recelved within holding time? Yes [ No M
Container/Temp Blank temperature in compliance? Yes No LJ 6°C
Water - VOA vials have zero headspace? Yes [ No [ '] No VOA vials submitted W)
Water - pH acceptable upon receipt? Yes No ] NotApplicable | |

Adjusted? Checked by

Any No and/or NA (not appllcable) response must be detailed in the comments section below.

Client contacted Date contacted: Person contacted
Contacted by: o Regarding: L
Comments:

Samples split and preserved by lab. We did not receive any bottles for VOC & SVOC, and the TDS was rc'd out of holding. Called client 3-
24-03 per Harold Roberts he doesn't really need VOC or SVOC and we can run the TDS out of holding,

Corrective Action

TRACKING No. PAGE NO,

030680Ra 0 h2a



ENEHGYLAB,’OHIES, INC. - 2393 Saft Creek Highway (62607) - ARG 5258 - Caspor, Wy 62602
VNSOV 70/ Free 855.255.0575 - 307.295.0515 - Fax 307.234,1639 + casper@energylab.com » wwwenergyiab.com

LABORATORIES

ANALYTICAL SUMMARY REPORT

April 25, 2003

Harold Roberts
International Uranium (USA) Corp

1050 17th St
Ste 950

Denver, CO 80265

Workorder No.: C03030680
Project Name:  Cell Sampling

Energy Laboratories Inc. received the following 12 samples from International Uranium (USA) Corp on 3/24/2003 for

analysis.
Sample ID Client Sample ID Collect Date  Receive Date Matrix Test
C03030680-001  Cell #1 (a) 03/17/03 0:00 03/24/03  Aqueous Alkalinity

Chloride

Fluoride

Metals by ICP, Total

Metals by ICP-MS, Total

Nitrogen, Ammonia

Nitrogen, Nitrate + Nitrite

Metals Digestion by EPA 200.2

Gross Alpha, Gross Beta

Lead 210, Total

Radium 226, Total

Thorium, Isotopic

Solids, Total Dissolved
C03030680-002  Cell #1 (b) 03/17/03 0:00 03/24/03  Aqueous Same As Above
C03030680-003 Cell#lc 03/17/030:00 03/24/03  Aqueous Samc As Above o
C03030680-004  Cell #1 (d) 03/17/030:00 03/24/03  Aqueous  Same As Above o
C03030680-005  Cell#l () 03/17/030:00 03/24/03  Agqueous Same As Above )
C03030680-006  Cell #1 (f) 03/17/030:00 03/24/03  Aquoous Same As Above ST
C03030680-007  Cell #3 (a) 03/17/03 0:00 03/24/03  Aqueous  Same As Above )
C03030680-008  Cell #3 (b) 03/17/03 0:00 03/24/03  Aqueous Samc As Above
C03030680-009  Cell #3 c 03/17/03 0:00 03/24/03  Aqueous Same As Above T
03030680010  Cell #3 (d) 03/17/03 0:00 03/24/03  Aqueous Same As Above
03030680011 Cell #3 (c) 03/17/03 0:00 03/24/03  Aqueous Same As Above
C03030680-012  Cell #3 (f) 03/17/03 0:00 03/24/03  Aqueous Satme As Above

There were no problems with the analyses and all data for associated QC met EPA or laboratory specifications
except where noted in the Case Narrative or Report.

If you have any questions regarding these tests results, please call.

Report Approved By: ‘fq,b :‘%"Lf
R e

TRACKING 4D, PAGE np,
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1.3 B:smic Risk Assessment ‘

1.3.1 General
This review utilized the environmental assessment completed in 1978 for the

White Mesa Uranium Project by Dames & Moore (1978b). Information has been
updated and procedures have been modified to conform to current requirements.

1.3.2 Seismic History of Region

Because of the region's late settlement, the record of earthquake occurrences
in the Colorade Plateau and surrounding regions dates back only 135 years,
Documentation of the earlier events was based solely on newspaper reports that
frequently recorded effects only in the more populated areas which may have
been some distance from the epicenters. Not until the late 1950's was a
seismograph network developed to properly locate and evaluate seismic events
in this region (Simon, 1972).

The project area is within a relatively tectonically stable portion of the
Colorado Plateau noted for its scarcity of historical seismic events.
Conversely, the border between the Colorado Plateau and the Basin and Range
Province and Middle Rocky Mountain Province some 155 to 240 miles (249 to 386
km) west and northwest, respectively, from the site is one of the most active
seismic belts in the western United States.

The epicenters of historical earthquakes from 1853 through 1986 within a
200-mile (320-km) radius of the site are shown in Figure A-3. More than 1146
events have occurred in the area, of which at least 45 were damaging; that is,
having an intensity of VI or greater on the Modified Mercalli Scale. A
description of the Modified Mercalli Scale is given in Table A-3. All
intensities mentioned herein refer to this table. Table A-3 also shows a
generalized relationship between Mercalli intensities and other parameters to
which this review will refer. Since these relationships are frequently site
specific, the table values should be used only for approximation and
understanding.

Only 63 non-duplicative epicenters have been recorded within a 120 mile (200
km) radius of the project area (Figure A-4), Of these, 50 had an intensity IV
or less (or unrecorded) and two were recorded as intensity VI. The nearest
event occurred in the Glen Canyon National Recreation Area approximately

38 miles (63 km) west-northwest of the project area. The next closest event
occurred approximately 53 miles (88 km) to the northeast. Just east of
Durango, Colorado, approximately 99 miles (159 km) due east of the project
area, an event having local intensity of V was recorded on August 29, 1941
(Hadsell, 1968). It is very doubtful that these events would have been felt
in the vicinity of Blanding.

Three of the most damaging earthquakes associated with the seismic belt along
the Colorado Plateau's western border have occurred in the Elsinore-Richfield
area about 168 miles (270 km) northwest of the project site. All were of
intensity VIII. On November 13, 1901, a strong shock caused extensive damage
from Richfield to Parowan. Many brick structures were damaged; rockslides
were reported near Beaver. Earth cracks with the ejection of sand and water
were reported, and some creeks increased their flow. Aftershocks continued
for several weeks (von Hake, 1977). Following several weeks of small
foreshocks, a strong earthquake caused major damage in the Monroe-Elsinore-
Richfield area on September 29, 1921. Scores of chimneys were thrown down,
plaster fell from ceilings, and a section of a new two-story brick wall
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collapsed at Elsinore's schoolhouse. Two days later, on October 1, 1921,
another strong tremor caused additional damage to the area's structures.

Large rockfalls occurred along both sides of the Sevier Valley and hot springs
were discolored by iron oxides (von Hake, 1977), It is probable that these
shocks may have been perceptible at the project site but they certainly would
not have caused any damage.

Seven events of intensity VII have been reported in the area shown in Figure
A-3. Of these, only two are considered to have any significance with respect
to the project site. On August 18, 1912, an intensity VII shock damaged
houses in northern Arizona and was felt in Gallup, New Mexico, and southern
Utah. Rock slides occurred near the epicenter in the San Francisco Mountains
and a 50-mile (80 km) earth crack was reported north of the San Francisco
Range (U. S. Geological Survey, 1970). Nearly every building in Dulce, New
Mexico, was damaged to some degree when shook by a strong earthquake on
January 22, 1966. Rockfalls and landsiides occurred 10 to 15 miles (16 to 24
km) west of Dulce along Highway 17 where cracks in the pavement were reported
(Hermann et al., 1980). Both of these events may have been felt at the
project site but, again, would certainly not have caused any damage.

1.3.3 Relationship of Earthquakes to Tectonic Structures

The majority of recorded earthquakes in Utah have occurred along an active
belt of seismicity that extends from the Gulf of California, through western
Arizona, central Utah, and northward into western British Columbia. The
seismic belt is possibly a branch of the active rift system associated with
the landward extension of the East Pacific Rise (Cook and Smith, 1967). This
belt is the Intermountain Seismic Belt shown in Figure A-5 (Smith, 1978).

It is significant to note that the seismic belt forms the boundary zone
between the Basin and Range - Great Basin Provinces and the Colorado Plateau -
Middle Rocky Mountain Provinces. This block-faulted zone is about 47 to 62
miles (75 to 100 km) wide and forms a tectonic transition zone between the
relatively simple structures of the Colorado Plateau and the complex
fau;y-controlled structures of the Basin and Range Province (Cook and Smith,
1967).

Another zone of seismic activity is in the vicinity of Dulce, New Mexico, near
the Colorado border. This zone, which coincides with an extensive series of
Tertiary intrusives, may also be related to the northern end of the Rio Grande
Rift. This rift is a series of fault-controlled structural depressions
extending southward from southern Colorado through central New Mexico and into
Mexico. The rift is shown on Figure A-5 trending north-south to the east of
the project area.

Most of the events south of the Utah border of intensity V and greater are
located within 50 miles (80 km) of post-Oligocene extrusives. This
relationship is not surprising because it has been observed in many other
parts of the world (Hadsell, 1968).
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In Colorado, the Rio Grande Rift zone is one of three seismotectonic provinces
that may contribute energy to the study area. Prominent physiographic
expression of the rift includes the San Luis Valiey in southern Colorado. The
valley is a half-graben structure with major faulting on the eastern flank.
Extensional tectonics is dominant in the area and very large earthquakes with
recurrence intervals of several thousand years have been projected (Kirkham
and Rodgers, 1981). Mountainous areas to the west of the Rio Grande rift
province include the San Juan Mountains. These mountains are a complex
domical uplift with extensive Oligocene and Miocene volcanic cover. Many
faults are associated with the collapse of the calderas and apparently have
not moved since. Faults of Neogene age exist in the eastern San Juan
Mountains that may be related to the extension of the Rio Grande rift.
Numerous small earthquakes have been felt or recorded in the western
mountainous province despite an absence of major Neogene tectonic faults
(Kirkham and Rodgers, 1981).

The third seismotectonic province in Colorado, that of the Colorado Plateau,
extends into the surrounding states to the west and south. In Colorado, the
major tectonic element that has been recurrently active in the Quaternary is
the Uncompahgre uplift. Both flanks are faulted and earthquakes have been
felt in the area. The faults associated with the Salt Anticlines are
collapsed features produced by evaporite solution and flowage (Cater, 1970).
Their non-tectonic origin and the plastic deformation of the salt reduces
their potential for generating even moderate-sized earthquakes (Kirkham and
Rodgers, 1981).

Case and Joesting (1972) have called attention to the fact that regional
seismicity of the Colorado Plateau includes a component added by basement
faulting. They inferred a basement fault trending northeast along the axis of
the Colorado River through Canyonlands. This basement faulting may be part of
the much larger structure that Hite (1975) examined and Warner (1978) named
the Colorado lineament (Figure A-6). This 1300-mile (2100-km) long 1ineament
that extends from northern Arizona to Minnesota is suggested to be a
Precambrian wrench-fault system formed some 2.0 to 1.7 billion years before
present. While it has been suggested that the Colorado lineament is a source
zone for larger earthquakes (m = 4 to 6) in the west-central United States,
the observed spatial relationship between epicenters and the trace of the
lineament does not prove a causal relation (Brill and Nuttli, 1983). In terms
of contemporary seismicity, the lineament does not act as a uniform earthquake
generator. Only specific portions of the proposed structure can presently be
considered seismic source zones and each segment exhibits seismicity of
distinctive activity and character (Wong, 1981). This is a reflection of the
different orientations and magnitudes of the stress fields along the
lineament. The interior of the Colorado Plateau forms a tectonic stress
province, as defined by Zoback and Zoback (1980), that is characterized by
generally east-west tectonic compression. Only where extensional stresses
from the Basin and Range province of the Rio Grande rift extend into the
Colorado Plateau would the Colorado lineament in the local area be suspected
of having the capability of generating a large magnitude earthquake (Wong,
1984). At the present time, the well defined surface expression of regional
extension is far to the west and far to the east of the project area.
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Recent work by Wong (1984) has helped define the seismicity of the
Colorado Plateau. He called attention to the low level (less than |

but high number (30) of earthquakes in the Capitol Reef area from 1Y/5 to 1980
that were associated with the Waterpocket fold and the Cainville monocline,
two other major tectonic features of the Colorado Plateau. Only five
earthquakes in the sequence were of M_ greater than 3, and fault plane
solutions suggest the swarm was produced by normal faulting along
northwest-trending Precambrian basement structures (Wong, 1984). The
significance of the Capitol Reef seismicity is its relatively isolated
occurrence within the Colorado Plateau and its location at a geometric barrier
in the regional stress field (Aki, 1979). Stress concentration that produces
earthquakes at bends or junctures of basement faults as indicated by this
swarm may be expected to occur at other locations in the Colorado Plateau
Province. No inference that earthquakes such as those at Capitol Reef are
precursors for larger subsequent events is implied.

1.3.4 Potential Earthquake Hazards to Project

The project site is located in a region known for its scarcity of recorded
seismic events. Althought the seismic history for this region is barely 135
years old, the epicentral pattern, or fabric, is basically set and appreciable
changes are not expected to occur. Most of the larger seismic events in the
Colorado Plateau have occurred along its margins rather than in the interior
central region. Based on the region's seismic history, the probability of a
major damaging earthquake occurring at or near the project site is very
remote. Studies by Algermissen and Perkins (1976) indicate that southeastern
Utah, including the site, is in an area where there is a 90 per cent
probability that a horizontal acceleration of four per cent gravity (0.04g)
would not be exceeded within 50 years.

Minor earthquakes, not associated with any seismic-tectonic trends, can
presumably occur randomly at almost any location. Even {f such an event with
an intensity as high as VI should occur at or near the project site,
horizontal ground accelerations would not exceed 0.10g but would probably
range between 0.05 an 0.09g (Coulter et al., 1973; Trifunac and Brady, 1975).
These magnitudes of ground motion would not pose significant hazards to the
existing and proposed facilities at the Project Site.

In addition to general estimates of earthquake hazards, such as those offered
by Dames and Moore (1978b), a more detailed analysis of the relationship
between the project area and regional seismicity was performed. As can be
seen in Figure A-3, a map based on the seismologic data base from the National
Geophysical Data Center of the National Oceanic and Atmospheric Administration
(NOAA 1988), many events occur within the Intermountain Seismic Belt and
within the Rio Grande rift. Since the Colorado Plateau Province, and
particularly the Blanding basin portion, in which the project site lies, is a
distinctly different tectonic province, the historical sample chosen for
magnitude/frequency estimates was limited to a radius of about 120 miles (200
km) from the project. This sample included a region which is more
representative of the seismicity of the Colorado Plateau.
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The map in Figure A-4 shows a p1ot of earthquake epicenters within 124 miles
(200 km) of Blanding. In comparing this map with Figure A-3, it is apparent
that the project site is located in an area of very low seismic flux compared
to the marg1na1 areas to both east and west. Using a sample of 46 events
ranging in magnitude from 2 to 5.5 and covering a time span of 135 years, the
calculated yearly rates for each magnitude range were normalized to an area of
6,823 square miles (17,671 km¢) [47-mile (75-km) radius]. A Poisson
d1str1bution was assumed and a linear regression produced the best fit 1ine of
magnitude vs. frequency shown in Figure A-7. The form of log (n) = b + aM
(where n is the expected number of events per year of magnitude M) was used.
The sample of 46 events included all non-duplicative epicenters with reported
magnitude or intensity. Intensities were converted to magnitudes where
necessary using the equation M = 2.1 + 0.5 as recommended by Krinitsky and
Chang (1975). The resulting recurrence intervals of events of a specific
magnitude are considerably longer than for the same size event in the more
active zones to the east and west but are more realistic of the Blanding area
(Arabasz, Smith and Richins, 1979; Kirkham and Rodgers, 1981). The
magnitude/frequency relationship determined is not intended to represent true
rates but is only a conservative estimate based on samples which are
representative of only the area near the White Mesa project site.

The historical records from both NOAA and Utah data sources list only five
events which have occurred within 62 miles (100 km) of the study site. The
largest of these relatively near events was a magnitude 4.0 event on July 22,
1986, that occurred 61.5 miles (99 km) west of the site. In the 124 miles
(200 km) radius data set the largest event is one of magnitude 5.5 on

October 11, 1960, at a distance of 112 miles (180 km) from the project.

The nearest fault to the site identified on maps by Andersen and Miller (1979)
as youthful and therefore presumably potentially active is 25 miles (57 km)
north of the project site (Figure A-8). The fault, as mapped, has a well
defined length of about 1.9 miles (3 km) and a possible total length of 6.8
miles (11 km). The fault is identified by Anderson and Miller as -a suspected
Quaternary fault, but may not be the result of tectonic activity. The
evidence for Quaternary movement on this fault is not strong and it appears to
be a discrete extension of the South fault of the Shay graben. No other part
of the surface expression of the Shay graben structure gives any indication
that the fault's traces are anything other than erosionally produced
fault-1ine scarps. Nevertheless, it is appropriate to use this mapped
suspected Quaternary fault for estimates for seismic design criteria since it
is the nearest fault or fault segment to the project area that has been mapped
as young. Additional discussion of the faulting in the Shay and Verdure
grabens (Figure A-8) is included below.

Estimates of the maximum credible earthquake from this fault 35 miles (57 km)
north of the project assuming rupture of 1.9 miles (3 km) and 6.7 miles

(11 km), as well as a one-half total length ruture 3.4 miles (5.5 km) have
been made using the relationships discussed in Slemmons (1977). These are
summarized in Tables A-4 and A-5. Determinative assumptions included the
expected length of surface rupture, type of fault movement, and regional
location., This least squares approach to the regression ana1ysis was well
validated by the studies of Bonilla et al. (1984).
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Table A-4

Maximum Fault Displacement (D)
of
North Fault (Figure A-8)

Parameter a b D =3km D =55km D =11 km
NA -4,270 1.036 0.08 m 0.14 nm 0.29 m
A -4.375 1.014 0.14m 0.26m 0.53 m
A+C -2.898 0.705 0.36 m 0.55m 0.89 m

Relationship: Log D =a + b logl

From: Slemmons (1977)
Table A-§

Maximum Magnitude (M)
of
North Fault (Figure A-8)

Relationship Parameter a b M =3km M =55km M =11 km
NA -0.146 1,504 5.08 5.48 5.93
=a+blogl A 1.845 1,151 5.85 6.15 6.50
A+C 2.042 1.1 5.94 6.23 6.57
NA 6.745 0.995 5.65 5.90 6.21
=a+bloghD A 6.827 1.050 5.93 6.21 6.54
A+C 6.757 1.226 6.21 6.44 6.69
NA 3.510 0.701 5.18 5.53 5.97
M=a+bLoglLD A 4,551 0.530 5.94 6.22 6.55
A+C 3.691 0.707 5.84 6.15 6.5
NA 4,808 0.420 5.35 5.66 6.05
=a+blogltdl A 5.568 0.299 6.10 6.34 6.61
A+C 4,752 0.459 5.94 6.23 6.56
MEAN 5.75 6.04 6.39
MAXIMUM MAGNITUDE (MEAN + S) 6.1 6.37 6.66
NA = North America ~ From: Slemmons (1977)
A = Normal Movement
A +C = Combined Normal and Obliique Movement
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The maximum estimated magnitude of this fault assuming a 3.4 Miles (5.5 knm)
rupture length is 6.4, This is consistent with estimates of maximum magnitude
for the Colorado Plateau by Kirkham and Rodgers (1981) and by Andersen and
Miller (1979). Based on the estimated historical magnitude/frequency
relationships, this maximum earthquake would have a recurrence interval of
about 1000 years. Because the historical magnitude/frequency relationship
estimated was not constrained at its upper right limit (say to a value of M
6.5), it is reasonable to deduce that recurrence-intervals determined are
shorter (more conservative) than their actual rate of recurrence.

Ground motions at the White Mesa project site resulting from an maximum
credible earthquake (MCE) on the fault discussed can be estimated from
attenuation curves established by Seed and Idriss (1982). The graph in Figure
A-9 indicates an estimated peak horizontal acceleration at a distance of 57 km
from the epicenter would be 0.07g.

Note that conservative estimates were used by assuming an estimated magnitude
of 6.4 based on the mean plus one standard deviation and assuming the
earthquake would initiate at a point on the fault closest 35 miles (57 km) to
the project site,

The MCE and possible horizontal acceleration estimate have a very low
probability of occurrence but would be used for seismic design parameters for
a worst case scenario based on this mapped fault.

Faults associated with the Verdure graben are even closer to the White Mesa
Project than the fault discussed above but they show no evidence of recent
surface displacement. These faults are shown on the map on Figure A-8 in
spite of not being shown on the Quaternary Fault Map of Utah because of their
surface expression and similarity in trend and structure to Shay araben to the
north (Anderson and Miller, 1979; Woodward-Clyde Consultants, 1982). Ouring
micro-seismic monitoring from 1979 through 1982, Wong (1984) recorded only two
events associated with these east-west grabens. Both of the micro-earthquakes
(M_ 0.6 and 4 0.7) were in the Abajo Mountains near the western end of

the southern fault trace of the Shay graben. Data resolution did not permit
these very small events to be assigned to the south fault and they may well be
related to the old intrusions. However, this is the only indication found
that any of these structures may be active. Detailed field study and mapping
of the Verdure graben show Quaternary pediment gravels and alluvium overlying
the graben in several places and Witkind (1964) indicated that the south fault
was in igneous contact with the Rocky Trail laccolith with no slickensides
present (Woodward-Clyde Consultants, 1982). Stream courses cross the faults
of the graben with no deflection or gradient change. The implication is that
these faults are old and may be of Oligocene age and related to the period of
laccolithic intrusion. It is also possible, as many authors believe, that
these fault structures are the result of salt flowage in underlying formations
and not produced by tectonic stresses (Kirkham and Rodgers, 1981). Since the
regional stress field in this area is approximately east-west, it is difficult
to see how the normal faulting of the Verdure graben or the Shay graben and
its possible extension that forms the small fault north of Monticello could be
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produced by tectonics stresses (Wong, 19584). If the faults are non-tectonic
they are not 1ikely to be capable of generating earthquakes larger than
magnitude 4 or 5. As mentioned before, probabilistic maps by Algermissen and
Perkins (1976) indicate there is a 90 percent probability that horizontal
acceleration will not exceed 0.04 g in 50 years in the project area. This is
in keeping with the projected MCE from the fault north of Monticello that
presents some weak geologic evidence of Quaternary movement. As discussed
above, this fault and its MCE should be used for seismic design at the White

Mesa Project.
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CONTECH .
STRIPDRAIN Geocomposite
Drainage Systems

Superior Subsurface Drainage

STRIPDRAIN™ Geocomposite Pavement Edge Drains
combine a unique, high-density polyethylene core with a
tight geo-fextile wrap to create a selfcontained edge drain
that has proven itself extremely efficient in removing ground
water on highway and runway projects across the United
States.

STRIPDRAIN provides an effective alternative fo complex
aggregate drain and filter systems by providing soil
filtration, high-flow capacity, high-compression resistance
and long-term durability—in one prefabricated, pre-
engineered, easy-to-install system.

Economical and productive

STRIPDRAIN installation is considerably faster and lower
cost when compared to the commonly used aggregate
drain and filter system. In a one-pass operation, a trencher
can insert the STRIPDRAIN, backfill and compact the in situ
soil. The traditional aggregate drain and filter system, while
hydraulically effective, is complex. At the roadway’s edge,
wide trenches are dug and then lined with geosynthetic
material. Next, perforated pipe is bedded within select
aggregate. The time<consuming installation and materials

can be up to 50% more costly than STRIPDRAIN.
High strength; high-flow capacity

STRIPDRAIN's high-density polyethylene (HDPE) core has
pedestallike cusps with high lateral stability that support the
geotextile. The high strength of the core allows the flow
channels to be maintained and provides resistance to
deformation under static and dynamic highway loads. The
tight geotextile overwrap is nonwoven and needle-punched,
resulting in excellent low-head permittivity and effective
filtration. It has been specifically engineered to reduce
blinding and clogging. Water passes freely from the
roadbase or soil through the geotextile and into the molded
drain core, allowing gravity to draw the water through the
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Research Confirms STRIPDRAIN’s
Superior Hydraulic Efficiency

Compared with most geocomposite subdrainage systems,
STRIPDRAIN offers a superior combination of quality
construction and hydraulic performance. STRIPDRAIN's
deep-formed, lightweight, corrosion- and chemical-resistant
polymer core provides high sirength and excellent in-plane
flow capacity. The high-quality geotextile covering has been
specifically developed for effective, long-term soil filtration.

Together, these materials provide outstanding extended
service even in the most difficult soils.

STRIPDRAIN 100 and STRIPDRAIN 80 have been thor-
oughly tested to provide satisfactory performance in a wide
range of in-service conditions. STRIPDRAIN 100 with a
minimum 8,000 psf (ASTM D1621) compressive strength
provides a higher factor of safety for long-term perform-
ance under typical conditions, as well as the ability to
perform satisfactorily under higher static and dynamic
loads. It is suitable for critical installations such as airport
construction, heavy industrial applications and wherever
long-term performance under high in-service

loads are desired.

STRIPDRAIN 80 with its minimum 6,000 psf (ASTM D1621)
compressive strength provides the designer with an
adequate factor of safety for long-term structural and

in-plane flow performance under typical in-service
highway loads {3,000 psf}.

Testing methods

Property STRIPDRAIN STRIPDRAIN Test

100 80 Method
CORE
Composition High-density High-density

polyethylene _polyethylene
Thickness 1.0" 1.0” ASTM D5199
Compressive strength 8,000 psf 6,000 psf ASTM D1621
at maximum 10% deflection
Flow capacity (geotextile-wrapped core 15 gal./min./ft. 15 gal./min./H. ASTM D4716
in soil environment) at 10 psi, i=0.10 width {min.) width {min.)
Fungus resistance No growth No growth ASTM G21
Moisture absorption <.05% <.05% ASTM D570
Geotextile {min. average roll values)
Grab tensile strength 95 Ibs. 95 Ibs. ASTM D4632
Grab elongation 50% 45% o ASTM D4632
Trapezoidal tear 40 lbs. 40 lbs. ASTM D4533
Mullen burst 180 psi 180 psi ASTM D3786
Puncture 45 lbs. 45lbs. ASTM D4833
AOS. 70-100 70-100 ASTM D4751
Water flow rate 170 gal./min. 170 gal./min.

per sq. foot per sq. foot ASTM D449
Coefficient of permeability .20 em/sec. .20 cm/sec. ASTM D4491
Standard roll dimensions
Widths 127, 18", 24", 127, 18", 24",

30" & 36" 30” & 36"
Lengths 150" & 400’ 150" & 475’
Notes:

(1} Flow data shown is based on laboratory tests conducted by the Georgia Institute of Technology and

University and the University of lllinois.
{2}  Flow tests conditions were in accordance with ASTM D4716.

(3) Minimum compressive strengths shown are the results of tests conducted in accordance with ASTM
D1621. These recommended high compressive strengths (shortterm test) are intended to provide
adequate safety margins against the effects of long-term creep deformation and subsequent flow capacity
reductions that my oceur due to in-service highway loading conditions not covered by ASTM D1621 testing.

{4}  Additional information is available from your CONTECH representative.




CONTECH
STRIPDRAIN Geocomposite
Drainage Systems

STRIPDRAIN 75 for Retaining Walls,
Bridge Abutments and Box Culverts

CONTECH’s STRIPDRAIN 75 is designed especially for
groundwater collection and seepage pressure relief on
retaining walls, bridge abutments, box culverts and other
subsurface structures constructed in soils prone to high
water tables and/or high pore water pressure caused by
insufficient natural drainage.

STRIPDRAIN 75 lets the water pass feely from the soil
through the geotextile into the core channels, allowing
gravity to draw the water through the flow channels to the
outlet discharge point.
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Retaining Wall

Property ) STRIPDRAIN 75 Test Method
CORE
Composition High-density
o polyethylene B

Thickness 75" ASTM D1777
Compressive sirength 5,760 pst ASTM D1621
ot maximum 10% deflection
Flow capacity (geotexfilelaminated core 13 gal./min./ft.  ASTM D4716
in soil environment) at 200 psf, i=1.0 width {min.)
Fungus resistance No growth ASTM G21
Moisture absorption <.05% ASTM D570
Geotextile (min. average roll values)
Grab tensile strength 95 lbs. ASTM D4632
Grab elongation 50% ASTM D4632
Trapezoidal tear 40 Ibs. ASTM D4533
Mullen burst 180 psi ASTM D3786
Puncture 45lbs. ASTM D4833
AOS. 70-100 ASTM D4551
Water flow rate 170 gal./min.

__ persq. foot _ASTM D4491
Coefficient of permeability .20 cm/sec. ASTM D4491
Standard roll di
Widths 22" & 44"
Lengths 180"

Note: STRIPDRAIN 75 is available with a full geotextile overwrap {roll
length equals 125 linear feet).
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The Complete Drainage System
Full line of dependable fittings

STRIPDRAIN Geocomposite Pavement Edge Drains have a
full complement of fittings: End outlets for discharging the
drain at the end of a run. And, side outlet fittings to
maximize flow efficiency and system performance.

The snap-lock coupling creates a positive connection
between sections—providing high resistance to joint pull-
apart and planar alignment—to ensure efficient flow
characteristics and soiltight connections.

End outlet and side outlet fitting are molded with nominal
fourinch-diameter plastic pipe outlet siubs for easy
connection of the underdrain to the outlet pipe. The tapered
design of the outlet fittings provide for more efficient
discharge of water collecied by STRIPDRAIN.

The snap-lock
coupling provides a
smooth and positive
joint to connect rolls
of STRIPDRAIN
Geocomposite
Pavement Edge
Drains for increased
flow efficiency.

Outlet pipe design

A crifical component of your pavement edge drain system is
the outlet pipe. All outlet pipes must provide the following
functions:

Positive grade

Soilight joint

Resistance to deformation from installation and
construction loads.

The “stiffness” of an outlet pipe will determine its ability
to perform these functions. Pipe sfiffness is measured by
ASTM D2412, Field testing, simulation, and experience
show that solvent welded plastic pipe with a pipe stiffness
of 150 psi has the performance characteristics to perform
these required functions.

Standard End Outlet.

Side outlet tee fitting with tapered design doubles
outlet flow efficiency.




CONTECH
STRIPDRAIN Geocomposite
Drainage Systems

Fast, Economical Installation

STRIPDRAIN Geocomposite Pavement Edge Drains are self-
contained, prefabricated systems that can be installed much
faster than conventional french/geotextile/aggregate/pipe
subsurface drainage systems. Installation of up to 25,000
linear feet per day is possible with proper equipment
because STRIPDRAIN greatly minimizes excavation, backfill
and labor requirements.

Wheeltype trenchers are suitable for excavation and
placement of STRIPDRAIN in pavement edge drain
applications (trench width and depth varies by job
condition). It is furnished in rolls that are unrolled along the
open trench, placed in a vertical position against the
pavement edge and then backfilled.

Some contractors install it with excellent results using
modified trenching, backfilling and compacting equipment.
For example, trenchers equipped with outriggers pick up
the unrolled STRIPDRAIN, turn it vertically and feed it into
the trench directly behind the trencher. A drag-type backfill
blade can be attached to automatically backfill the trench in
preparation for compaction. Ordinary vibratory com-
pactors can be equipped with special shoes designed fo fit
the trench.

Drain position within the trench

The drain position within the trench is primarily dictated by
the stability of the trench sidewalls. The vertical orientation
of the drain should be maintained within the trench so that
STRIPDRAIN can effectively function as both a collector and
a conduit. The drain can be placed against either the
pavement edge trench sidewall or the outside trench wall.

If sloughing of the pavement edge trench wall is occurring
and would affect the vertical orientation of the drain, the
drain should be placed against the outside trench wall,
provided the verticality of the drain can be adequately
maintained before and during backfill. In either case, the
tips of the cuspations should face the trench wall and the
backfill should be placed against the flat back of the drain.

STRIPDRAIN can be installed in the center of the trench, but
care must be taken to maintain the verticality of the drain
during backfill.

Backfill practices

Granular, well-graded materials are the most svitable
backfill for STRIPDRAIN installations. The backfill must
provide sufficient groundwater flow towards the

STRIPDRAIN geocomposite drain yet restrict the movement
of fine soil particles. Excessive movement of fine soil grains
can result in particle accumulations on the STRIPDRAIN
geotextile exterior and/or within its inferior flow area,
reducing drainage performance.

Consequently, backfill materials should be evaluated for
suitability in a drainage role and for compatibility with the
geotextile overwrap. Often, the excavated site soil is
satisfactory backfill. In cases where select backfill material
is required, STRIPDRAIN Geocomposite Pavement Edge
Drains can still offer installation savings over conventional
aggregate drain systems.

The backfill material (in situ or select) should be placed in
a maximum of six-inch lifts and compacted to a minimum
of 90 percent Proctor density. The backfill should be
placed against the flat back of the drain and the verticality
of the drain should be maintained during backfill.

The compaction equipment should be shielded from the
drain and not be allowed to operate upon or come into
contact with the drain. Excessive compaction efforts should
be avoided so that the resulting drag-down forces do not
damage or deform the drain.

Performance and durability

As with any product, proper installation is @ must to ensure
long-term performance. When installing STRIPDRAIN,
correct alignment of the drain with the pavement profile,
sufficient backfill compaction, proper coupling procedures
to ensure pull-apart resistance and soil-tight fitting
installation are essential.

STRIPDRAIN Geocomposite Pavement Edge Drains are
remarkably rugged and require no special handling at the
jobsite. Although, certain common sense precautions
should be observed when handling it. Avoid dragging rolls
across rough surfaces to prevent geotextile damage.

Avoid walking on STRIPDRAIN or placing heavy obijects on
it. Keep rolls wrapped until ready to install and do not
expose to direct sunlight for more than 90 days.

If the geotextile is torn or damaged, it can be easily
repaired. Simply fape over small areas or patch larger
ones with the geotextile having a four-inch overlap.



Conventional trenching equipment with placement boot
makes installation fast and economical.

Easy assembly of fitting and use of waterproof tape help
ensure long-term performance.

Automated trenching equipment can quickly and effectively
install STRIPDRAIN Geocomposite Pavement Edge Drains.

Soil-ﬁght end outlet and side outlet fittings provide efficient
discharge of ground water.
Back Page




CONTECH . .

STRIPBRAIN Geocomposite

Drainage Systems
For more information, call one of CONTECH’s Regional Offices:
Arkansas {North Little Rock) 72113 501-758-1985
California {San Bernardino) 92408 909-885-8800
Colorado (Denver) 80033 303-431-8999
Georgia (Atanta) 30071 770-409-0814
llinois (Chicago) 60523 630-573-1110
Indiana {Indianapolis) 46250 317-842-.7766
Kansas (Kansas City) 66210 913-906-9200
Massachusetts (Palmer) 01069 413-283-7611
North Carolina (Raleigh) 27609 919-781-8540
Texas (Dallas) 75062 972-659-0828
Washington (Spokane) 99216 509-922-4155
Other Sales Offices are in Principal Cities
Visit our web site: www.contech-cpi.com
NOTHING IN THIS CATALOG SHOULD BE CONSTRUED AS AN EXPRESSED WARRANTY OR AN IMPLIED WARRANTY OF MERCHANTABILITY OR
FITNESS FOR ANY PARTICULAR PURPOSE. SEE CONTECH'S STANDARD QUOTATION OR ACKNOWLEDGEMENT FOR APPLICABLE WARRANTIES
AND OTHER TERMS AND CONDITIONS OF SALE.
STRIPDRAIN is o trademark of HITECK LTD.
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